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Abstract 
Ward rounds are a central practice in the delivery of hospital care to inpatients, 
with a history extending back for over a century. Although originally intended as 
a means of educating medical trainees and junior doctors, over time they have 
become focused on supporting clinical practice. Despite their extensive history 
and their importance to inpatient care, they are under-researched and the 
collaborative reasoning that occurs therein is not well understood. No previous 
attempt to describe ward round group reasoning mechanisms or to model the 
logic of ward round group reasoning exists. Identifying reasoning mechanisms 
and creating models of ward round reasoning based on those mechanisms can 
suggest improvements to rounds by deepening the understanding of what 
happens in rounds as well as through providing a framework for informing 
enhancements to rounds and to medical practice more generally.  
The research reported here aimed to improve the understanding of ward round 
reasoning by identifying and explaining group reasoning mechanisms and by 
constructing models of group reasoning in ward rounds. These aims were 
achieved through applying a case study methodology with critical realist 
underpinnings. Data collection involved shadowing and observing ward rounds 
at two hospitals in Victoria, Australia, interviewing ward round participants, and 
holding focus group meetings with medical teams at the two sites. The 
methodology was strongly informed by the critical realist meta-theory, which 
influenced the conception of mechanisms, the interactive data collection 
process and the iterative process of analysis which was integrated with the data 
collection.  
The findings consisted of a set of nine collaborative group reasoning 
mechanisms along with sub-mechanisms, a resolution mechanism and two inter-
related models based on the mechanisms and sub-mechanisms. The nine group 
reasoning mechanisms were structured into three mechanism areas of 
information-accumulating, sense-making and decision-making, each containing 
sharing, agreeing and recording mechanisms. The first model focused on how 
information is coalesced by the reasoning group to form mental and physical 
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artifacts. The second model identified sub-mechanisms and focused on how the 
reasoning transitions between different mechanisms and sub-mechanisms in a 
dynamic manner. The two models are complementary and together provide a 
detailed understanding of group reasoning in ward rounds. 
This thesis thus produced representations of the collaborative group reasoning 
that occurs in ward rounds. These deepen understanding of how the group 
reasoning in ward rounds produces value and provide a framework which may 
be used to suggest ward round enhancements. The mechanisms and models 
explain the role of collaborative group reasoning in ward rounds through 
identifying how bounded rationality is overcome, roles help facilitate reasoning 
input, patient involvement in rounds is managed and knowledge is converted 
from tacit to explicit forms, amongst other effects.  
Potential enhancements to ward rounds were identified through applying the 
models in various ways, such as in: supporting future analyses of rounds; 
forming a basis for theory-driven evaluations of rounds; redesigning ward round 
practices; rethinking information technology design to support rounds; and 
enhancing training and professional development practices. Several practical 
suggestions were provided, such as identifying what disrupting information 
would look like if it were to arise and a system of alerts entered in the patient 
record to make sure all involved practitioners are on the lookout for this 
information. Other suggestions included using the mechanisms and models to 
design rubrics for designing, or producing assessment tasks for, training courses 
or professional development activities. 
This thesis presents a novel and practical exercise in theory-building and 
modelling in relation to ward round reasoning. It has the potential to 
significantly improve hospital practice and, consequently, the lives of all those 
who are impacted by hospital inpatient care. 
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1 Introduction 
1.1 Overview 
Hospital ward rounds are events where practitioners reason together about 
patients’ cases in hospitals. Rounds are probably the most important reasoning 
event associated with inpatient cases, as they bring together the main medical 
practitioners involved in the patient’s care in a ritual to decisively establish what 
is the patient’s diagnosis and what to do about it. As such, it might be expected 
that the reasoning occurring in rounds would have been thoroughly studied and 
well understood, especially considering that ward rounds have been a common 
practice for over a century. This is not the case. Ward round reasoning is, at 
best, tangentially explored. Furthermore, general group reasoning in medicine is 
also under-researched. This opens an opportunity for research to contribute to 
the understanding of a centrally important topic. 
Literature suggests that group reasoning can be effective (O'Daniel & 
Rosenstein, 2008). Rising pressures on hospital practice, such as through medical 
complexity (Loeb et al., 2015), suggest an increasing need to reap group 
reasoning benefits. But if group reasoning is not well understood, it is difficult to 
know what these benefits are, or to know how to improve ward round group 
reasoning. This leads to this project’s motivation, which was to explore the role 
of collaborative group reasoning in rounds. The study of ward round reasoning is 
more complex that it may appear. Ward rounds involve complex interactions 
between participants within ever-varying contexts, thus an appropriate 
methodology must be carefully selected. This thesis reports the process and 
results of this research project, thus helping to understand and to provide a solid 
basis for improving ward rounds.  
1.2 Background 
Ward rounds have been a central element of hospital care since Osler’s work 
around the beginning of the 20th century (Stickrath et al., 2013). Over time, 
rounds became the preferred context for hospital point-of care decision making 
(Gonzalo et al., 2014b). Despite ward rounds being universally recognisable, 
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there is little consistency in the practice (Mansell et al., 2012). As Royal College 
of Physicians and Royal College of Nursing (2012) noted, no agreed definition of 
a ward round exists, although definitions have been provided in studies such as 
Lane et al. (2013) and Reece and Klaber (2012). Ward rounds are here defined 
as:  
Medical teams travelling sequentially from inpatient to inpatient and 
stopping at each to discuss, consider and make decisions about the 
details and overall management of care. Topics commonly addressed 
during rounds include diagnosis, prognosis and treatment planning.  
Ward rounds include various practices and participants, and these combinations 
specify different types (NSW Department of Health, 2011; Walton et al., 2016). 
The rounds that are the subject of this thesis are traditional rounds (Cohn, 
2014), which are typically attended by medical practitioner trainees, who work 
full-time in the ward on fixed-term placements, and led by a consultant 
physician who typically attends the ward daily to conduct the round. 
Ward rounds are important. It is sometimes said that ward rounds are to 
physicians as operating theatre sessions are to surgeons (Cohn, 2013). Caldwell 
(2013) estimated in 2013 that the direct staffing costs of rounds were 250 
million pounds per year in London alone. 
A wide range of themes are addressed in studies of rounds. These include the 
use of checklists (Mansell et al., 2012), communication patterns (Zwarenstein et 
al., 2013), non-technical skills of practitioners (Murray et al., 2016), medical 
errors (Segall & Bennett-Guerrero, 2017), efficiency and time constraints (Jensen 
et al., 2016), teaching (Shoeb et al., 2014) and the involvement of patients, 
family members (Rotman-Pikielny et al., 2007) and other practitioners (Lo & 
Bishop, 2011). However, these studies typically neglect the group reasoning that 
occurs in rounds. 
Ward rounds, by definition, involve groups of practitioners discussing, 
deliberating and decision-making, or in other words, reasoning together, usually 
in the presence of the patient. As noted by Epstein (2013) in a literature review 
   
3 
 
concerning group decision making in medicine, information processing that 
would otherwise overwhelm individual practitioners can be helped by group 
reasoning. Ward rounds may be viewed as a type of collaborative medical 
reasoning, which involves a group of healthcare professionals meeting together, 
discussing patients and contributing to diagnostic and treatment decisions 
(Lamb et al., 2011; Petri, 2010). But collaborative reasoning is also not well 
understood and is relatively general, compared to ward rounds which typically 
occur in hospitals, deal with inpatients, have a recognisable process and involve 
a stable core of participants. 
It has already been mentioned that rounds relate to a wide range of themes 
associated with medical care, which will be briefly surveyed in chapter 3. This 
makes rounds multidimensional and complex to study. But even restricting 
attention to the medical reasoning dimension fails to significantly simplify 
matters, as rounds involve topics such as analytic reasoning, heuristics and 
biases, sense-making, naturalistic decision making (NDM) (Patel et al., 2013), 
collective intelligence (Meslec et al., 2016), wisdom of crowds (Kämmer et al., 
2017) and distributed cognition (Patel & Kannampallil, 2015). The second half of 
chapter 3 will briefly review these. 
It is frequently noted that ward rounds are under-researched (Cohn, 2014; 
Pucher & Aggarwal, 2015). Little is known about bedside processes of care and 
what constitutes a high quality ward round (Baathe et al., 2014; Pucher et al., 
2015). Ward round studies adopt a range of perspectives but fail to explain how 
the practice achieves valued outcomes. Given that rounds consist of groups of 
practitioners interacting together about the diagnosis, treatment and care of 
patients, the problem of how rounds achieve outcomes is interpreted here in 
terms of group reasoning. This research helps improve understanding through 
examining and producing conceptual models of the collaborative group 
reasoning dimension of rounds. 
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1.3 The Aim of the Research and the Research Questions 
This thesis aims to address the absence of studies explaining how collaborative 
reasoning in ward rounds results in expected or unexpected outcomes. The 
reported purposes of rounds concern addressing the patient’s clinical needs, but 
education of trainee practitioners or students is also a commonly cited purpose. 
Education, whilst central in the early history of rounds, is now usually not 
considered to be as important as patient care (Laskaratos et al., 2015). Other 
purposes, such as meeting the administrative requirements of hospitals or 
servicing the needs of the medical profession, are rarely, if ever, mentioned. 
Section 3.1.4 of this thesis outlines a series of nine elements that together 
describe the patient-care purposes of rounds. These include collecting 
information, understanding the case, forming a diagnosis, making decisions, 
constructing plans, making care arrangements, ensuring practitioners are 
aligned, communicating with the patient and safety checking. Although these 
purposes are commonly identified in varying combinations, there is a paucity of 
literature describing how they are supposed to be, or in fact are, carried out in 
practice as a system. These elements can each be interpreted in terms of group 
reasoning, hence the research reported in this thesis is well positioned to bridge 
this gap. 
 The aim of improving the understanding of rounds suggests various 
consequential aims. These include:  
• ascertaining what is realistically achievable in ward rounds,  
• understanding how to best support ward rounds so that positive 
outcomes, such as reducing medical errors or enhancing satisfaction, are 
maximised,  
• evaluating whether ward rounds are achieving their purposes,  
• determining how ward rounds may supplement or complement other 
elements of the service-system, such as medical training or professional 
development,  
• planning how ward rounds may be adapted to changing service-system 
configurations and community expectations, and  
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• understanding how contexts influence the answers to the above. 
Whilst these aims flow from understanding rounds, they are practical in nature. 
As ward rounds frequently deal with life and death issues, practical aims are 
arguably of primary importance.  
Ward rounds involve participants interacting together to achieve valued 
outcomes. Accepting that these interactions are centred on collaborative group 
reasoning, the overarching research question can now be stated: 
What is the role of collaborative group reasoning in hospital ward 
rounds?  
Ward rounds aim to positively influence outcomes for patients, either directly or 
indirectly, or individually or generally. The direct influences focus on individual 
patients through activities such as clearly understanding the case, supporting 
the treatment and care process and negotiating with and persuading patients 
and their families. The indirect influences involve factors such as education and 
training of medical trainees, enhancement of public confidence in the hospital 
system, coordination of the medical team and supporting risk management 
processes at the hospital level. The direct influences are the focus of this thesis, 
given that the treatment and care of patients is commonly recognised as the 
primary purpose of rounds. 
The primary research question suggests three subsidiary research questions: 
1. What are the mechanisms that convert inputs into valuable outputs 
and outcomes, and how are these mechanisms germane to ward 
rounds? 
Chapter 2 outlines the critical realist approach underpinning the research, which 
takes causal mechanisms as the main explanatory construct. Focusing on the 
direct treatment and care planning process, mechanisms that are associated 
with collaboratively collecting information, forming diagnoses and making 
treatment and care decisions are arguably of central importance. The aim of this 
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thesis is to identify which mechanisms are germane to group reasoning in ward 
rounds and to explain how they operate. 
2. How can these mechanisms be structured to form a program theory 
and models of collaborative group reasoning in ward rounds? 
Identifying and explaining individual mechanisms is a worthy aim but as ward 
rounds form a type of system, additional insights can be gained through 
exploring the structure and interactions of these mechanisms. In this way, ward 
rounds as a holistic activity may be examined. This may be achieved through 
creating models of group reasoning in ward rounds. 
3. How could the identification of mechanisms, the formation of theories 
and the construction of models contribute to improving ward rounds? 
Understanding ward rounds should ultimately contribute to their improvement. 
Potential areas that may be subject to improvement include: the patient record, 
ward round processes, practitioners’ clinical reasoning processes, diagnosis and 
decision support systems (DSS), tools for teaching or for professional 
development and medical error reduction. 
1.4 The Theoretical Framework and Methodology 
The overarching approach of this research was critical realism (CR). CR is an 
alternative to positivist and interpretivist approaches for social science research, 
originating with the work of the British philosopher Bhaskar (2015). It features a 
novel ontology consisting of three levels, the upper being the ‘real’ level, which 
asserts the existence of an objective world. The real contains ‘causal 
mechanisms’ which are not directly observable, but which may be inferred 
through a form of inference known as ‘retroduction’. Mechanisms may be 
activated or not and interact with contexts and other mechanisms. For this 
research, mechanisms are conceived of as the activities that actors engage in 
during the ward round to bring about desired change. CR’s epistemology 
assumes that knowledge of the world, a world which exists independently of our 
knowledge of it, is fallible and theory-laden. CR concerns theory-building and is 
conducted through an open-ended iterative process of engagement. CR is 
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particularly suited to researching well-defined but complex phenomena such as 
inter-relationships (Easton, 2010), and ward rounds are examples of such 
phenomena. CR is described in more detail in chapter 2. 
The methodology adopted was a two-site explanatory case study. Well suited to 
CR (Dobson, 2001), case studies are suitable for ‘how’ or ‘why’ type questions 
that explore detailed explanations of complex social phenomena. In 
documenting what happens and why it happens, explanatory case studies 
investigate causal mechanisms (Yin, 2013b). As Yin (2013a) notes, in contrast to 
some other types of qualitative research, case studies aim to make theoretical 
generalisations. 
Two sites were purposively selected for the case study, in preference to a single 
site, for reasons described below. The main logic underpinning multiple sites for 
case studies is replication, rather than sampling (Yin, 2013a). This criterion is in 
contrast to other potential rationales for site selection, such as uniqueness or 
representativeness (Yin, 2013a). Both sites were medium sized, rural hospitals in 
neighbouring towns, with general medical wards. The rationale for selection 
concerned their suitability for revealing standard traditional practice, as these 
rural hospitals provided general wards managed by general physicians, in 
contrast to the more specialised services of larger, metropolitan hospitals. 
Furthermore, these hospitals had not introduced any specialised ward round 
procedures, thus relied on standard medical practice understandings of 
practitioners.  
Two sites were selected to balance similarities and differences. Both had wards 
with general physician consultants and with patients suffering a wide variety of 
conditions, in contrast to the specialist wards and practitioners at larger 
hospitals. The sites also had differences, such as different medical team 
structures and consultants working with a different employment status. These 
similarities and differences allowed for general reasoning structures to be 
explored whilst maintaining some variability that could potentially identify the 
effects of contextual differences.  
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The unit of focus was the patient visit within a ward round, as this was the level 
that reasoning naturally occurred on. The research took the perspective of the 
team of practitioners and treated the patient as an input into the reasoning. This 
focus was justified as an individual patient is present for only one visit whilst the 
practitioners move in a team together from patient to patient. Furthermore, 
patients’ roles in reasoning diverge significantly in type from practitioners’, 
whereas across practitioners there is a strong level of commonality due to their 
shared professional roles and affiliations. Additionally, groups of practitioners 
formed the focus, rather than individuals cooperating, according with the 
research focus on group reasoning. 
CR and case study methodology both recommend flexible, but not arbitrary, 
research methods which should match the object of study and the aim of the 
research (Sayer, 2000). Given the varied attributes of ward round participants, 
the aim of exploring the reasoning mechanisms used in rounds from various 
perspectives, and the need to ensure that results were credible (Remenyi, 2012), 
various methods were employed. These involved collecting and analysing local-
level documents to provide a practical starting point by supplementing 
theoretical understandings derived from the literature. A combination of three 
participatory data collection methods were then employed, consisting of direct 
observations of ward rounds, unstructured interviews of practitioners and 
medical students, and focus group discussions. This breadth allowed for the 
triangulation of methods and provided a basis for applying an appropriate 
analytic technique. 
The analytic technique involved iteratively developing program theory 
(Eisenhardt, 1989). Beginning with initial theories sourced from the literature, 
methods were employed to refine existing and develop new theories which 
were then, in turn, refined. For example, proposed mechanisms were identified 
and explored through direct observation, then discussed with participants, then 
observed again, then discussed in focus group meetings. There was no natural 
stopping point for this iterative process, as CR theories are dependent on ever-
changing contexts and are always subject to ongoing refinement. However, 
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similarly to theoretical saturation, this process ceased and mechanisms were 
described when the findings coalesced, as judged through general agreement of 
the participants and of the research team, observational confirmation, and 
theoretical concordance. Attention was also given to maintaining a chain of 
evidence and to employing appropriate recording and coding methods (Yin, 
2013a), utilising qualitative analysis technology. 
Appropriate ethics approvals were obtained. Written consent was sought from 
research participants. Patients were informed of the presence of the researcher, 
given an explanatory statement providing them an option of withdrawal and 
asked for verbal consent. No practitioner or patient declined to participate in the 
study. Section 2.8.4 contains further details of ethics approvals. 
One important note is that the author of this thesis is not medically trained, so 
was not fully conversant with medical language, procedures and culture. Whilst 
this meant that some level of understanding about the content of ward round 
reasoning may have been lacking, it also allowed for a level of objectivity in 
considering the practice of rounds. 
1.5 How the Research Will Contribute to the Knowledge Base 
This thesis aims to improve the understanding of ward round reasoning on three 
levels. First, exploring ward rounds through a CR framework focusing on 
mechanisms provides a novel but plausible way of understanding rounds for 
practitioners or other stakeholders, thus prompting them to reflect on their 
practice and enhance their focus on the key features and the value of ward 
round reasoning. The existing literature neglects to directly and practically 
explain ward round group reasoning. 
Second, the thesis aims to describe ward round reasoning mechanisms and to 
produce conceptual models to assist with understanding ward rounds formally. 
As a form of theory- and model-building at a moderately high level of 
abstraction, the outputs are intended to provide a basis for further theorising 
about collaborative group reasoning in ward rounds and generally, developing 
and refining detailed theories, and constructing further models that are 
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applicable to specific medical reasoning contexts. In short, this research aims to 
contribute a theoretical foundation for collaborative group reasoning in 
medicine. Suggestions for using the findings in these ways are provided in 
sections 5.4.1 and 5.4.2. 
Finally, this thesis is intended to assist with generating ideas for improving ward 
round collaborative group reasoning. Outputs of the thesis include a clear 
description of the reasoning mechanisms of ward rounds and detailed 
explanations of how these mechanisms work together to convert inputs into 
desired outputs. This has the capacity to suggest improvements to various 
aspects of practice. For example, section 5.4.3 suggests ways of enhancing ward 
round practice, section 5.4.4 suggests how to improve technological support and 
section 5.4.5 discusses professional development and medical trainee education 
improvements. 
This thesis is not intended to provide a definitive explanation of ward round 
reasoning always and everywhere. The aim was to produce heuristic devices for 
assisting understanding and for providing a basis for practical enhancements of 
rounds. As such, the results should be relevant, useful, accurate and realistic. In 
keeping with the CR approach, however, theories are never a final statement of 
truth and are always contingent on contextual circumstances. The data 
collection was limited to ward rounds at two rural hospitals in Australia and, 
whilst the results are intended to be theoretically generalisable, the context and 
details of the project must be considered when generalising the results. 
1.6 Thesis Structure 
This chapter has provided an overview of the thesis, including an outline of the 
research questions, the context and motivation of these questions, the aim of 
the research and the theoretical framework and methodology.  
Four main chapters follow. Chapter 2 describes the project’s methodology, being 
a CR-inspired case study involving observations, interviews and focus groups. 
Chapter 3 then provides a literature review, which is integral to the 
development of the findings rather than a precursor. Chapter 4 describes the 
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project’s findings, focusing first on the research process as an aid to 
understanding the findings, then describing the substantive findings in their 
complete form. Chapter 5 then discusses key points about the findings, answers 
the key research question as to the role of collaborative group reasoning in ward 
rounds, and provides suggestions for using the findings. The thesis is completed 
by a conclusion chapter. 
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2. The Research Approach 
2.1 Introduction 
The selection of an appropriate approach for any research project depends on 
the nature of the problem. The principal research question of this thesis, 
described in chapter 1, was:  
- ‘What is the role of collaborative group reasoning in ward rounds?’  
This led to subsidiary research questions of:  
- ‘What are the mechanisms that convert inputs into valued medical and 
social outputs and outcomes in ward rounds, and how are these 
mechanisms germane to rounds?’  
- ‘How can these mechanisms be structured to form a program theory and 
models of collaborative group reasoning in ward rounds?’ and  
- ‘How could the identification of mechanisms, the formation of theories 
and the construction of models contribute to improving ward rounds?’ 
The appropriate choice of methodology for this research was a case study based 
on critical realist (CR) underpinnings. The subsections of this chapter lead the 
reader through an argument supporting the choice of research approach and 
describing how that approach was carried out. This argument is summarised as 
follows. 
- As illustrated by the range of topics presented in chapter 3, collaborative 
group reasoning in ward rounds may be approached from a multitude of 
angles. In tackling a large, difficult to define and complex problem, it is 
necessary to restrict the focus. 
- Initially reading the relevant literature widened the scope of potential 
focus areas. Selecting a specific focus would have directed attention 
away from the principal question, which was not aimed at any particular 
aspect of ward round reasoning, but instead at exploring group reasoning 
holistically. 
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- The choice of an appropriate research approach was explored 
concurrently with reading the literature reported in chapter 3. The 
breadth and complexity of issues in the literature led to the decision to 
apply a CR inspired approach, as discussed in section 2.2. 
- The adoption of the CR approach crystallised the decision to focus on the 
mechanisms that together form a program theory of collaborative group 
reasoning in ward rounds. This led to the narrowing of the subsidiary 
research questions to be focused on group reasoning mechanisms, as 
noted in section 2.4. 
- CR is not prescriptive with respect to methodology, but instead is 
concerned with selecting the most suitable methodology for the task at 
hand. The methodology must suit the CR approach as well as the 
substantive research questions. Case studies are commonly associated 
with CR, and a case study was identified as the most appropriate 
methodological choice. This is further discussed in section 2.5. 
- The CR approach also influenced the methods applied, particularly the 
way that data collection and analysis were integrated. The research 
methods utilised in this study are also discussed in section 2.5. 
- In all research projects, the overall approach, the methodology and the 
research methods adopted always have strengths and limitations. These 
are discussed in section 2.8. 
- Understanding the CR approach is central to reading this thesis. The 
approach is not that of a traditional linear ‘find the gap, plan how to fill it, 
then carry it out’ process. Thus, this thesis should be read with the CR 
methodology constantly in mind. Although the following three chapters 
are presented in a linear order, in reality they are intertwined. Section 
2.9 provides considerations to be kept in mind whilst reading this thesis. 
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2.2 Choosing the Research Approach 
This section presents a narrative of how the project developed from a broad 
level question to specific methods. The starting point was the primary research 
question. The genesis of this question was not through any specific issue, such as 
the crucial topic of medical errors (Institute of Medicine, 2000, 2015) or the 
contemporary focus on shared decision making (SDM) (Stiggelbout et al., 2015). 
Instead, the aim was to generally understand the value of practitioners 
reasoning together, particularly in the context of the increasing medical 
complexity of cases, changes in the social landscape and the increasing use of 
information and communications technology (IT). 
With the aim of identifying an appropriate conceptual base, the project 
commenced by collecting and examining academic literature, government 
reports and local hospital administration documents. Whilst little local 
documentation existed, the academic literature and the reports painted a 
complex picture. In addition to errors and SDM, mentioned above, many other 
topics were directly or indirectly related to group reasoning. These included 
interprofessionalism (Petri, 2010), teamwork (Schmutz & Manser, 2013), 
patient-centered care (PCC) (Epstein & Street, 2011), theories of medical 
reasoning (Marcum, 2012), deliberation (Scherer et al., 2015) and non-technical 
communication skills (Pucher et al., 2015), to name just a few. To selectively 
choose a topic or topics amongst such an extensive range ran contrary to the 
aim of the project and risked misrepresenting rounds through adopting a limited 
perspective. 
Concurrently, an appropriate methodology was sought. Theory-driven 
evaluation, which describes a range of program evaluation methods all based on 
identifying a program theory and then evaluating the program against this 
theory (Coryn et al., 2011), was identified as a potential candidate. Program 
theories may be simple linear flowcharts or may involve various interacting 
components, such as the action model and change model approach of Chen 
(2012). Evaluation was deemed inappropriate for this project, however, as 
evaluation was secondary to the aim of exploring and understanding ward round 
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reasoning and introduced a normative dimension that could potentially 
undermine the project. Furthermore, ward round evaluation is a large and 
complex topic, well beyond the scope of this thesis. Some principles of theory-
driven evaluation were found appropriate, however. For example, one was that 
program theories should be plausible and achieved by combining explicit 
theories, implicit theories and empirical observations. Another was that 
evaluators should describe and explain causation between constructs, 
breakdowns of implementation and side effects (Coryn et al., 2011). 
One particular type of theory-driven evaluation, realist evaluation (Pawson & 
Tilley, 1997), pointed in an interesting direction. This approach adapts CR to 
program evaluation by establishing configurations of contexts, mechanisms and 
outcomes, with the aim of explaining how mechanisms combine with contexts 
to produce outcomes. Realist evaluation is summarised by its adoption of the 
catchcry ‘what works for whom in what circumstances’ (de Souza, 2013, p. 143), 
in contrast to simply asking ‘what works?’ Westhorp (2012) notes the suitability 
of realist evaluation for investigating complex social programs, such as ward 
rounds. 
Although the realist evaluation scheme initially seemed helpful, details of the 
method were found to be less so. In addition to the inappropriateness of the 
evaluative dimension, noted above, the realist evaluation view of mechanisms 
was unsuitable. One concern was that, in realist evaluation, mechanisms exist on 
the level of human reasoning, with structural representations of mechanisms 
reserved for large-scale social transformations (Dalkin et al., 2015). Accordingly, 
small-scale mechanisms combine human reasoning with resources and occur in 
contexts which serve to either facilitate or block their successful operation. 
Locating mechanisms in human reasoning rather than in social and material 
structures seemed inappropriate for ward rounds, which persist as a partially 
variable but mainly stable institution despite an ever-changing collection of 
human agents undertaking rounds.  
A second concern surrounded the concept of configuring contexts, mechanisms 
and outcomes in realist evaluation. These are often presented in an array, with 
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each row representing a mechanism together with the contextual factors 
associated with its operation and the outcomes that the mechanism targets 
(Astbury, 2013; de Souza, 2013). To provide a practical method of evaluating 
programs, realist evaluation outlines a scheme for representing the program as a 
series of interconnected but distinct linear models. This structure was deemed 
too restrictive for the purposes of this research as the identification of dynamic 
and interactive interplays of mechanisms was an important goal of the research. 
Despite the above concerns, the realist evaluation focus on mechanisms 
appeared broadly appropriate. Although Pawson (2013) has distanced realist 
evaluation from CR, the foundation for realist evaluation is arguably CR (Porter, 
2015b). Furthermore, Astbury (2013) notes that many of the criticisms of realist 
evaluation relate to the evaluative dimension, and points to the value of the 
realist conception of program theory, which has explanatory utility well beyond 
its evaluative aims. 
The above has described how considering theory-driven evaluation led to 
abandoning the evaluation aspect but retaining the program theory element 
and, in particular, the CR-inspired approach towards program theory 
underpinning realist evaluation. 
Further exploration of the CR approach, as described in the following sections, 
confirmed it as appropriate. CR bridges the divide between positivist approaches 
and interpretivist approaches, both unsuitable orientations for research with 
naturalistic assumptions of socially constructed mechanisms existing 
independently of individual human beings. Given the aim to investigate the 
inner workings of a social practice, it was inappropriate to adopt a positivist 
approach more suited to discovering objective laws. On the other hand, a purely 
interpretivist approach was inappropriate as the study involved investigating a 
long-lived, stable practice, suggesting a logic based in structural reality. CR, a 
form of naturalism, was judged as an appropriate framework for the project due 
to its unique means of combining observation with interpretation (Owens, 
2011). Furthermore, the focus of CR on mechanisms suited the aim of exploring 
group reasoning in ward rounds. 
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In summary, a positivist approach was not appropriate for identifying or 
exploring program theory in ward rounds. The empiricist foundations of 
positivism dictate that only observations of conjunctions of events are possible, 
whereas the program theory approach assumes that there are unseen objects 
that generate the observed outcomes (Mingers et al., 2013).  Neither was 
interpretivism appropriate in that it denies the possibility of knowing the real 
world and hence cannot clearly identify causality (Easton, 2010), other than 
through human agency. Identifying causal mechanisms was the main aim of 
constructing a program theory. CR, described as non-positivist naturalism 
(deSouza, 2014), is specifically designed to deal with this situation. The 
assumptions of CR include that our knowledge of the world, which exists 
independently of our knowledge of it, is fallible but it is still possible to 
effectively explain it. The world has objects which have powers to generate 
events even if at times they do not generate regular patterns. At the same time, 
social phenomena are concept dependent and need to be interpreted, starting 
from the researcher’s own frame of reference (Sayer, 1992). 
2.3 An Overview of Critical Realism 
CR, as a movement in social science commencing in the 1970s, stems from the 
work of the British philosopher Roy Bhaskar (Hartwig, 2007). Bhaskar initially 
created CR as a meta-theory to address perceived shortcomings in the 
philosophy of science, particularly in relation to the failure of scientifically-based 
economic theories to address real-world economic problems (Bhaskar, 2014). 
Bhaskar was developing a philosophy rather than an approach to conducting 
research (Sayer, 2000). Other influential authors followed, including Margaret 
Archer, Berth Danermark, Andrew Collier and Andrew Sayer, who were 
instrumental in developing and promoting the philosophy of CR and in 
influencing its impact on social science practice. 
Fleetwood (2014) described CR as an alternative to structural functionalism, 
positivism, interpretivism and, later, postmodernism, which all had significant 
perceived problems. Structural functionalism, with its view of society as a 
system, inadequately dealt with human agency and thus frequently degenerated 
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into structural determinism. Positivism treated social systems as an object to be 
observed and measured and focused on statistical methods without enquiring 
into the inner working of social events, thus failed to take actors and agency 
sufficiently into account. Interpretivism took the opposite approach and held 
that the subjective understandings of those involved with the social system were 
of primary importance, thus introducing problems associated with dire forms of 
relativism. Postmodernism perceived of a world that consisted entirely of 
discourses, texts, signs and language. This placed knowledge in agency, thus 
undervaluing the existence of an objective world.  
CR responded by providing a meta-theory combining elements of interpretivism, 
postmodernism, positivism and structural functionalism. CR has been applied 
broadly across a wide range of fields, including information systems research 
(Carlsson, 2011; Mingers et al., 2013), health (Harwood & Clark, 2012; O’Brien & 
Ackroyd, 2012) and management (Ackroyd, 2010; Mingers, 2015). As Fleetwood 
(2014) noted, the meta-theoretical nature of CR has meant that CR has, more so 
than other approaches, influenced research agendas more than substantive 
content. CR’s strong focus on ontology has percolated through to influence 
aspects of research agendas, such as ‘aetiology, epistemology, methodology, 
choice of research techniques, mode of inference, the objectives one seeks, and 
the concepts of explanation, prediction and theory one adopts’ (p182). 
Bhaskar’s CR developed through three sequential phases: basic CR, dialectical CR 
and the philosophy of meta-reality. Dialectical CR and the philosophy of meta-
reality introduced elements concerning absence, negativity, holism, 
transformative praxis and spirituality (Mingers, 2015). Not only are these less 
accepted by CR adherents but they introduce dimensions that are unnecessary 
for the purpose of this thesis. Thus, basic CR is the form employed in this thesis 
and from here on, when referring to CR, this form is assumed. 
Basic CR also developed in three stages: transcendental realism, critical 
naturalism and the theory of explanatory critique (Bhaskar, 2014). 
Transcendental realism is the original contribution of Bhaskar with his seminal 
book A Realist Theory of Science (Bhaskar, 2008). Critical naturalism is the 
   
19 
 
adaptation of transcendental realism to the sphere of social science and is 
presented in his second book, The Possibility of Naturalism (Bhaskar, 2015). The 
theory of explanatory critique concerns the necessity of discarding beliefs when 
adopting new beliefs, and is dealt with in his third book, Scientific Realism and 
Human Emancipation (Bhaskar, 2009). The theory of explanatory critique is also 
tangential to the main aims of this thesis, thus is not explained further here. The 
first two books, however, outline the core approach of CR and thus are briefly 
discussed in turn.  
A Realist Theory of Science (RTS), first published in 1975, was republished as 
Bhaskar (2008). This edition underpins the discussion that follows. CR was 
viewed as philosophical under-labouring in the sense intended by Locke (1959), 
whereby the intention is to remove obstacles to knowledge by clarifying 
misunderstandings rather than to produce grand theoretical constructions. 
Although posed as an alternative to other approaches, CR is more accurately 
viewed as a way of guiding the appropriate use of other approaches according to 
circumstances.  In CR, this is known as the critical realist embrace (Bhaskar & 
Hartwig, 2010), whereby it is recognised that all outlooks provide their own valid 
perspectives which CR integrates into a coherent system. 
RTS, as a philosophy of science text, argued for the recognition of ontology as a 
centrally important element of practice. RTS challenged the Humean view of 
classical empiricism which assumes that a constant conjunction of events signals 
causation, and the transcendental idealist extension of Kant which additionally 
requires an intelligible explanation of the regularity (p157). RTS extended these 
views to form transcendental realism, the book’s main contribution, which 
requires discrimination between the range of plausible intelligible explanations 
to correctly identify the causal mechanism or mechanisms underpinning the 
regularity. These mechanisms are considered ontologically real, rather than 
mind-dependent explanations. 
RTS describes a stratified ontology, described in section 2.4.1, where a subset of 
real objects become actual objects, and a subset of actual objects become 
observed objects (pp46-47). This stratification enables RTS to address the 
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epistemic (pp36-38) and actualist fallacies (pp114-117). The epistemic fallacy 
occurs where ontology is misidentified with epistemology in stating that what 
exists (the real domain) is only what can be known (the observed domain), thus 
resulting in epistemological realism. The actualist fallacy occurs when laws or 
mechanisms (existing in the real domain) are misidentified with their empirical 
manifestations (existing in the actual and observed domains), resulting in 
actualism. 
Another dimension of ontological stratification exists in RTS in relation to depth, 
whereby the real consists of various levels. For example, medical reasoning 
mechanisms may exist in the here-and-now of the practitioner, or moving to 
another level, may exist within the belief structures of the reasoner, or on 
another level may exist within the social roles of professions, or on yet another 
may exist in the broad cultural reasoning norms. This allows for ontological 
depth, thus generating greater analytic power. 
Whilst RTS set out the fundamental philosophical position in the context of 
scientific exploration, the following book, The Possibility of Naturalism (PoN), 
first published in 1979, extended this to the social sciences. The edition referred 
to here is again a republished version (Bhaskar, 2015). Two key concerns 
motivated this extension. The first was that social systems are always open and 
not subject to experimental methods where inputs can be manipulated in closed 
conditions and outputs or outcomes observed to reveal causal mechanisms. The 
second was that the mechanisms themselves may be socially constructed, both 
by the parties that participate in effecting them and by those who have come 
before. This suggested that transcendental realism, whilst still suitable for social 
science, needed supplementing to address these concerns. 
In PoN, rather than positioning CR against positivism as in RTS, it is situated 
relative to the debate between positivists and interpretivists. PoN argued that 
social science can be studied scientifically if it accepts the stratified ontology and 
focuses on discovering and exploring mechanisms existing in the real world, thus 
connecting with positivism, but also that knowledge of the real world is 
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mediated by interpretations of the observed. The resulting theory was labelled 
critical naturalism, which has subsequently become known as CR. 
One key aspect of PoN was the identification and resolution of prevailing 
antinomies associated with the competing claims associated with positivism and 
interpretivism (Bhaskar & Hartwig, 2010). These include holism/individualism, 
naturalism/antinaturalism, reification/voluntarism, body/mind, causes/reasons 
and facts/values (Hartwig, 2014). 
The antinomy of naturalism/antinaturalism subsumes others such as positivism 
versus interpretivism, nature versus society, law versus meaning and 
determination versus freedom. CR resolved these through the concept of unity 
in the diversity of methods. The reification/voluntarism antinomy is associated 
with the structure versus agency debate and was resolved by CR’s 
Transformational Model of Social Action, which posits that society is the ever-
present material cause and the continuously reproduced outcome of human 
activity. In a similar manner, CR resolved the other antinomies. 
Margaret Archer, as one of the main proponents of CR who has extended the 
philosophy into a practical methodology, produced the morphogenetic approach 
(Archer, 1995) as a variant of the Transformational Model of Social Action. This 
rejected the primacy of either structure or agency, which are described as 
downwards or upwards conflation respectively, and rejected alternatives that 
attempt to circumvent the structure versus agency dichotomy by viewing the 
two as co-constitutive, described by Archer as central conflation or elisionism.  
Archer’s answer is morphogenesis, a time-dependent process where antecedent 
structures enable or constrain agency, which then goes on to produce intended 
or unintended consequences which lead to structural elaboration, which 
transforms or reproduces structures. This is represented as structural 
conditioning leading to social interaction, leading to structural elaboration in a 
temporal process and supports the analysis of processes that create 
morphogenetic sequences. This model supports empirical investigations into 
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how structure and agency interlink over time. The interplay between structure 
and agency is an important theme in ward round reasoning.  
CR is summarised through the ‘the holy trinity’ of ontological realism, epistemic 
relativism and judgemental rationality (Bhaskar & Hartwig, 2010). The 
ontological reality of mechanisms has overlaps with positivism but, given that 
our knowledge of the real world is subjective and must be interpreted, the 
epistemology of CR is relativistic. Rather than concluding that all resulting 
knowledge is simply relativistic, however, a rationally based judgement is 
assumed possible so that the real world can be known, even if that knowledge is 
partial and fallible.  
This brief and selective overview aimed to provide an understanding of how CR 
has influenced the thesis approach. This may be summarised as: 
- CR does not dictate methodology but offers an orientation which 
provides guidance on selecting appropriate methods. These methods 
may be positivist, interpretivist, or any other approach or combination of 
approaches, depending on circumstances. 
- Ward rounds, as activities in the social realm, combine structural 
elements and human agency. The structure of a ward round would not 
exist without the agency of practitioners regularly undertaking them, yet 
the round has an objective existence which pre-exists any and every 
round. Studying rounds thus involves identifying their structures as well 
as the ways in which individuals and groups carry out their roles within 
these structures.  
- The structure of the round, conceived of here as collaborative group 
reasoning, exists in the real ontological domain, and may be 
conceptualised in terms of mechanisms. These ward round mechanisms 
may be known, even if only partially and fallibly, through a research 
process, which is described in the following sections.  
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- Given a stratified ontology and ontological depth, choices must be made 
about which levels to identify and explore mechanisms within. These 
choices emerge through the research process in conjunction with extant 
literature and are subject to continual judgement. 
2.4 Critical Realist Features  
This section describes CR features in more depth. Many of these span multiple 
areas but here they are organised according to whether they are most closely 
related to ontology, epistemology or methodology. The features are: 
Ontology related features (section 2.4.1) 
a) Structured and stratified reality 
b) Focus on causal mechanisms 
c) Emergence 
d) Open and closed systems and complexity 
Epistemology related features (section 2.4.2) 
e) The relationship between epistemology and ontology 
f) Interpretive or hermeneutic dimension 
g) Contexts 
Methodology related features (section 2.4.3) 
h) About methodology generally 
i) Abduction, retroduction and retrodiction 
j) Modelling causal mechanisms 
k) The critical in CR 
l) Validity in CR 
2.4.1 Ontology related features 
a) Structured and stratified reality 
One of CR’s crucial features is its view of ontology. This involves placing ontology 
at the centre of social science research and in conceptualising ontology as 
stratified. There are two respects by which the ontology is stratified. 
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The first is through the concept of three domains: the real, the actual and the 
empirical (Bhaskar, 2008). These domains are nested, whereby the actual is a 
subset of the real and the empirical is a subset of the actual, as illustrated in 
figure 2.1.  
 
Figure 2.1: CR’s three level ontology, adapted from Bhaskar (2015, p13) 
The real domain consists of structures and mechanisms with enduring 
properties. It is intransitive in the sense that it exists and acts regardless of 
interpretation, even if it is constructed by humans (Hartwig, 2007). These 
mechanisms may be mental or physical. The role differentiation between 
practitioners is an example of a socially constructed structure existing 
independently of individual human agents, but which causes certain reasoning 
patterns. Mechanisms may exist dormant in structures and require propitious 
circumstances for activation (deSouza, 2014). Regardless of whether these 
circumstances occur or not, the mechanism can still be said to exist and may be 
thought of as a power, tendency or liability.  The real domain is not necessarily 
directly observed but is inferred. 
The actual domain consists of events that occur as a result of causal 
mechanisms, whether or not they are observed (Sayer, 2000, p. 12). Following 
the example above, the actual may be features of the reasoning occurring 
between practitioners, such as one practitioner taking an authoritative stance 
over others, regardless of whether it is noticed or not. 
The empirical domain is the subset of the actual domain that consists of 
observed and experienced events (Sayer, 2000, p. 12). Again, following the 
The Real
Mechanisms
Structures
Powers
Tendencies
The Actual
Events
The Empirical
Experiences
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example, the reasoning episode may consist of patterns of deference that an 
observer becomes aware of, thus becoming part of the empirical domain. 
CR is thus distinctive in asserting that a real world exists and contains causal 
mechanisms that cannot be directly observed and which may not even be 
activated but remain dormant in particular circumstances (deSouza, 2014). This 
directly impacts on CR-inspired research practice, which is only able to observe 
the empirical domain and must infer knowledge about the real domain. 
The second way in which CR asserts a stratified ontology is through layers 
existing in the real domain (Bhaskar, 1998, p. 600). One phenomenon, such as 
medical reasoning, may be examined in relation to a multitude of overlapping 
layers, such as professionalism, personalities or reasoning schemata. Individual 
levels only partially explain phenomena, thus it is necessary to select levels as 
appropriate to the explanation sought (Nairn, 2012).  This allows for ontological 
depth to be achieved through examining different layers of reality (Sayer, 2000, 
p. 15). 
b) Focus on generative mechanisms  
‘The world consists of mechanisms not events’ according to Bhaskar (2008, p. 
37). As Wynn Jr and Williams (2012) noted, even though causal mechanisms are 
not observable, they are real and at the heart of CR research by virtue of the 
explanatory aims of CR. In CR, mechanisms primarily exist in the structural 
dimension of reality, in contrast to views of mechanisms elsewhere, such as in 
realist evaluation where mechanisms exist at the level of human reasoning 
(Dalkin et al., 2015). 
Ideas shared by different definitions of mechanisms in the social sciences have 
been identified by Hedström and Ylikoski (2010). These include that 
mechanisms, by definition, require outputs or outcomes. Ward round reasoning 
mechanisms must thus be associated with products. The identification of 
mechanisms necessarily involves explaining the products. Another shared idea is 
that mechanisms, to be describable, must have structures. As suggested by the 
stratified reality, mechanisms involve hierarchies. Some mechanisms may feed 
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into others and some may operate in concert or antagonistically. Furthermore, 
mechanisms do not rely on any particular theory of causation although some 
theories of causation, such as positivist accounts based on constant conjunctions 
of events, are incompatible with CR. 
Mechanisms are also scope dependent. As mechanisms are intended to change 
existing circumstances, the existing circumstances themselves result from 
mechanisms. Hence, rather than distinguishing between mechanisms and 
contexts, an alternative is to distinguish between internal and external 
mechanisms and their relative effects on outcomes (Porter, 2015a). 
c) Emergence  
The concept of emergence is central to CR. Identified and explained components 
do not sufficiently explain a system’s behaviour. Components interact together 
and produce synergistic effects due to their configurations, thus the results of 
mechanistic actions emerge from interactions (Wynn Jr & Williams, 2012, p. 
792). This implies that reductionism is an inappropriate framework for ward 
round analysis. 
Archer (1995) discussed emergence, noting that emergence is not necessarily 
produced by combining the micro but that it arises at all levels through the 
relationship between entities. For example, in ward round reasoning it is not 
only individual practitioner reasoning that produces emergent group reasoning 
but also the relationships between group entities at different levels (Sayer, 2000, 
p. 14), such as roles, identities and collaborative practices. Emergent properties 
are relational and different strata produce different emergent properties. 
Emergence is qualitative in nature, not quantitative. 
As noted by Easton (2010), the concept of emergence influences the analytic 
approach used in social analysis. The nature of group reasoning cannot be 
studied through considering individuals alone but must consider the 
relationships between individuals. The creation of models is one way of 
conceptualising such relationships. 
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d) Open and closed systems and complexity 
The open systems perspective recognises that boundaries between objects of 
study and their contexts are fluid and thus it is impossible to theorise about 
mechanisms without considering contexts. Whilst social systems are always 
open, ward rounds are more open than some other work domains. Ward round 
participants reason together temporarily: consultants and nurses for the current 
round, registrars and interns for placements of several weeks, and patients and 
practitioners for a single patient visit. Participants have unique external 
connections and every ward round visit occurs in a different environmental 
context, particularly that unique patient’s conditions. CR is uniquely suited to 
open systems as the focus on mechanisms necessarily involves examining their 
relationships with contexts and circumstances (Sayer, 2000, p. 15). Reasoning 
mechanisms may tend to produce certain outcomes but circumstances, such as 
varying contexts or concurrently operating mechanisms, may lead to different 
outcomes.  
Furthermore, ward rounds are complex social activities. Health systems are 
complex (Glouberman & Zimmerman, 2002) and the content of medical 
reasoning is complex, with increasing multimorbidity (Schiøtz et al., 2017; 
Sturmberg, 2014) posing significant problems for evidence-based medicine 
(EBM) (Greenhalgh et al., 2014). Wynn Jr and Williams (2012) noted the 
suitability of CR for complex systems, whereby mechanisms focus attention on 
specifics without oversimplifying reality. 
2.4.2 Epistemology related features 
e) The relationship between epistemology and ontology 
The three-level ontology of CR has major implications for epistemology. CR’s 
epistemological assumptions include that knowledge is mediated by social 
structures, explanation is more viable than prediction, explanation is via 
mechanisms, mechanisms are unobservable, and multiple possible explanations 
exist for any phenomenon (Wynn Jr & Williams, 2012).  
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Knowledge, under CR, has transitive and intransitive dimensions. The transitive 
involves observations and theories and the intransitive includes the elements 
that exist in the real domain of the ontology. Objects in the intransitive 
dimension cannot be known directly but only through the artifacts and effects 
that they produce. Hence researchers need to engage with the transitive 
dimension through multiple perceptions to become aware of the unobservable 
intransitive reality. Mechanisms are to be explained, but as their operation is 
dependent upon contexts, they are only potentially regular. This complicates the 
CR aim of ascertaining the underlying reality which explains the observations. 
Observations alone are insufficient to establish this reality, theory must also be 
invoked (Wynn Jr & Williams, 2012). Hence, CR espouses epistemological 
relativism whereby the understanding of mechanisms and events is influenced 
by the socially determined choice of theoretical framework (deSouza, 2014, p. 
143). 
Epistemological relativism leads on to one of the founding concerns of CR, which 
is to counter the epistemic fallacy (Bhaskar, 2008), whereby the world is 
conflated with our experience of it. CR is clear that there is a difference between 
our experience of the world and the real world and encourages researchers to 
bridge this gap. 
f) Interpretive or hermeneutic dimension  
Whilst CR has a realist ontology, the lack of direct access to that reality, together 
with the need to find mechanisms rather than infer causation from constant 
conjunctions, as well as the open systems perspective that prevents 
experimental closure, ensures that it cannot be positivistic. Its relativist 
epistemology requires the researcher to use hermeneutic methods for 
understanding. Natural science has a single hermeneutic, that of its own 
community, but the fact that much of social reality is socially constructed implies 
a double hermeneutic, that of the researcher’s community and that of the social 
objects which it studies (Sayer, 2000, p. 17). Thus, an interpretive approach is 
needed to determine the latter hermeneutic, that is, the way that ward round 
practitioners understand their own reasoning. 
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Rather than regressing to subjectivism, CR calls for judgemental rationality 
(Wynn Jr & Williams, 2012). This assumes that it is possible to infer knowledge 
about the underlying reality through a combination of experiencing the 
empirical and discriminating between alternative theories that explain the 
experiences. Discrimination involves identifying the most plausible mechanisms 
that potentially caused the observed phenomena, in this case the elements of 
ward round reasoning, and the participants’ views about those mechanisms. 
g) Contexts  
As already mentioned, CR holds an open systems perspective which brings 
contexts to the fore. As Wynn Jr and Williams (2012) noted, contexts continually 
change, not the least because of the operation of the mechanisms themselves. It 
cannot be assumed that a mechanism will necessarily have the same result now 
as it did in the past or will in the future. The focus must be on combinations of 
mechanisms and contexts to identify contingent, underlying regularities. 
The fact that mechanisms always act within contexts in open social systems, and 
that it is nonsensical to examine mechanisms divorced from their contexts, 
counters the positivist approach of controlling for contextual factors. Contexts 
may prevent mechanisms from producing outcomes, but the mechanisms may 
still be valid. Conversely, regularities may be observed but this does not prove 
the existence of any particular mechanism (Bhaskar, 2008, p. 124), hence more 
than observed regularity is required to explain mechanisms. For example, 
practitioners using heuristics in decision making, by itself, does not prove that 
heuristics are decision-making mechanisms, without an explanation of how the 
heuristics convert information into decisions. 
2.4.3 Methodology related features 
h) About methodology generally  
Judgemental rationality in CR involves selecting theories through comparison 
within the transitive domain, as the intransitive domain cannot be directly 
accessed (Wynn Jr & Williams, 2012). CR’s methodology, based on its view of 
ontology and epistemology, is known as non-positivist naturalism (Bhaskar, 
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2015). In this, social phenomena are qualitatively different from, but sometimes 
emerge from, natural objects. Although methods applying to natural science do 
not apply to social systems, it is still possible to study the social world 
scientifically. Methodological schemes for doing so are discussed in section 2.5. 
Easton (2010) noted that CR uses intensive methods focused on individual 
agents or cases in context, rather than extensive methods which look for 
regularities, patterns and categories. Questions typically ask: what caused the 
observed events? Entities and objects characterising phenomena must be 
identified. Data collection is eclectic, and explanations are fundamentally 
interpretivist. 
In CR, human agency occurs against an immanent fixed structural background. 
Ward rounds have existed in a stable form for over a century. Conservatively 
estimating four rounds per day per hospital for 16,500 hospitals worldwide 
(Cybermetrics Lab, 2018), somewhere in the order of 25 million rounds must 
occur annually. This level of stability suggests the primacy of structure. This 
observation suggests that ward round reasoning mechanisms primarily reflect 
the structural features of rounds, rather than human agency factors. 
i) Abduction, retroduction and retrodiction  
Retroduction is the form of inference employed in CR. This refers to the process 
of inferring the existence of mechanisms in the real domain, given empirical 
evidence potentially resulting from those mechanisms (Wynn Jr & Williams, 
2012). Bhaskar (2008) used the alternative term retrodiction. Wynn Jr and 
Williams (2012) describe the difference as minor, with retroduction using 
previously identified mechanisms and retrodiction involving a search for new 
mechanisms. McAvoy and Butler (2017) sees a more striking distinction, with 
retrodiction delving more deeply into applied explanations. In any case, both are 
forms of abduction and any differences are relative and subjective (Lipscomb, 
2012), thus retroduction is used in this thesis to refer to abduction in CR.    
Retroduction involves moving between ontological domains (Easton, 2010). 
Rather than moving from the particular to the general, as does induction, or 
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from the general to the specific, as does deduction, retroduction reasons 
backwards from a conception of events to a conception of mechanisms by 
positing what must have been true to produce what occurred. This requires 
multiple data collection methods and an iterative process of collection, analysis 
and interpretation (Dubois & Gadde, 2002). 
Retroduction balances theories and empirical observations. Themes cannot be 
inferred from the data without any framework, thus theory is required to guide 
explorations. Abduction, whilst fallible, is a common method of every-day, 
informal inference but, for research purposes, methods need to be logical and 
justified, (Lipscomb, 2012). Such considerations are discussed in section 2.5. 
j) Modelling causal mechanisms  
As well as identifying mechanisms, CR is about explaining how they operate and 
interact, hence relationships between mechanisms are important. Two ways to 
explore relationships are through theories, which specify relationships between 
constructs and propositions with the aim of explaining and predicting real-world 
phenomena, and models, which provide structured representations of these 
constructs (Coryn et al., 2011). 
Danermark et al. (2002) identified two different conceptions of generalisation. 
Empirical generalisation is positivist and attempts to show that events occur 
regularly across space and time. CR generalisation involves identifying 
transfactual conditions which underpin how things normally are, and which 
therefore explain regularity arising from the essence of the subject phenomena. 
Theories and models, if they are well supported by detailed empirical work and 
are supported by other existing theories and models, are the means by which an 
understanding of the general is supported and communicated in CR. 
k) The critical in CR 
Sayer (1992) connects the critical in CR with CR’s interpretive dimension. This 
requires the researcher to consider whose interpretation is being accepted and 
for what purpose. The choice of focus, in this case ward round reasoning, 
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reflects a range of underlying purposes and assumptions, mostly implicit but 
which ideally should be justified. Mingers (2015) notes that social science always 
depends on values and that CR research raises issues with critical implications. 
Mechanism findings can be interpreted as requirements for change, raising 
issues about commitment to action either locally or universally. 
The position taken with respect to criticality in this thesis is a subdued one. The 
focus is towards the technical end of the social science spectrum, dealing with 
mainly medical reasoning. The research concerns medical decision-making, 
which involves power, roles, hierarchies, values and public administration. These 
topics have critical dimensions which, although not directly sought, arose 
throughout the data collection. Analytically, however, these were placed in the 
background, mainly to allow for a focus on the underlying, technical dimensions 
as a foundation for understanding the primary purpose of ward rounds, which is 
arguably to make sound medical decisions. 
l) Validity in CR 
Validity in CR mainly reflects the selected methodology rather than CR itself. For 
this research, validity will be addressed with respect to the case study 
methodology, described in section 2.6.  
CR has some generic implications for validity, however. Zachariadis et al. (2013) 
compares validity in CR with classifications of validity described by Venkatesh et 
al. (2013) for quantitative and qualitative research. The existence of the three 
ontological domains implies different conceptions of internal, external and 
construct validity compared to quantitative research. For example, validity in CR 
involves connecting the empirical, actual and real domains rather than 
consistency across observed information. Compared to qualitative research, CR’s 
assumption of a real domain has implications for determining the validity of 
knowledge, such as validly determining necessary from contingent factors or 
internal from contextual. In ward rounds, for example, it may be questioned 
whether it is valid to identify practitioners’ roles as a function of ward round 
mechanisms rather than as a result of contextual factors. 
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2.5 Critical Realism in Practice 
This section discusses the choice of using a case study, methodological 
principles, advice about methods, and analytical principles for CR research.  
2.5.1 CR and Case Studies 
CR and case studies are well suited. Connections between case study research 
and CR were discussed by Dobson (2001). Ward round reasoning mechanisms 
may be viewed as an instrumental rather than intrinsic focus, as the aim is to use 
the case to develop theory explaining reasoning as a phenomenon rather than 
to describe idiosyncrasies associated with reasoning in that particular case. If no 
theories of reasoning existed, then methods such as grounded theory (Glaser & 
Strauss, 1967) would be appropriate. In this thesis, however, multiple theories 
are drawn upon to scaffold the development of new theories and models, thus 
the meta-theory of CR is applicable. 
Easton (2010) also discussed the appropriateness of case studies for CR projects. 
Case study methodology should be justified on epistemological grounds and 
case studies are suitable for CR’s explanatory type questions. Case studies are 
intensive, thus are suited to CR. Case studies can also involve small samples, 
providing opportunities to obtain the depth and comprehensiveness necessary 
for CR research. CR case studies support iterative-parallel research and allow for 
factors and relationships to be explored, neither of which are generally 
supported by positivist or interpretivist approaches. Case studies are suited to 
studying phenomena in organisations, such as ward rounds in hospitals. Finally, 
in case studies, explanations are fundamentally interpretivist, matching the 
retroductive inference type utilised in CR studies. 
2.5.2 Methodological principles 
Wynn Jr and Williams (2012) described five methodological principles for CR 
case studies. 
1. CR involves identifying and abstracting the events under consideration. 
The constructs for ward round reasoning must be specified. This is 
necessary to provide a basis for understanding mechanisms.  
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2. The structure and context surrounding those events also requires 
explication. Ward round reasoning constructs must be redescribed from 
the participants viewpoints, in the light of theory, and related to each 
other.  
3. The inference method of retroduction is required to identify, describe 
and explain the ward round mechanisms, and how they have produced 
the events. 
4. A level of corroboration is required, both empirically and theoretically, to 
ensure that identified mechanisms have the causal powers or tendencies 
ascribed to them. This also increases confidence that the proposed 
mechanisms are the best possible explanation in the circumstances. 
5. Techniques for improving the quality of data collection are needed. A 
variety of data sources and types, methods of analysis, research 
personnel and theoretical approaches are called for. 
These principles, which were adopted in this thesis, support a range of methods, 
which are discussed in the following subsection. 
2.5.3 CR methods 
Easton (2010) advised on how to conduct a CR case study. First is to decide what 
is to be studied. In this case, the choice of ward round reasoning appropriately 
preceded the choice of methodology. Ward rounds are a relatively contained, 
complex practice involving relationships, thus reinforcing the appropriateness of 
CR as an approach. 
Next is to determine the research question. The primary question, regarding the 
role of collaborative group reasoning in rounds, formed the rationale for the 
project, but the subsidiary questions arose in conjunction with the decision to 
use CR as the research approach. The causal mechanisms of collaborative 
reasoning in ward rounds emerged as the appropriate focus of attention.  
Third is to identify the appropriate entities and objects for the study. These 
arose throughout the research process, as will be discussed in the findings 
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chapter. They included objects associated with the roles of ward round 
participants, the over-arching mechanism areas identified through searching 
literature, contexts such as different management structures in different wards, 
information sources and resources, and practitioner features and qualities. 
The fourth step is to collect data as appropriate to support the aim of identifying 
and explaining mechanisms. CR is not prescriptive on this, and for this thesis, 
policy and procedural documents were collected, academic literature examined, 
ward rounds observed, participants interviewed and focus group meetings held.  
Fifth relates to interpreting data. Interpretation of the utterances of 
practitioners is insufficient to convincingly explain mechanisms. Data must be 
internally consistent across practitioners and collection modes and must also be 
supported by theory. The double hermeneutic, where practitioners respond 
according to their interpretations of the researcher’s views whilst concurrently 
the researcher is interpreting them, must be guarded against. 
Sixth relates to iteratively collecting and interpreting data. This continues until 
empirical closure is reached and departs from traditional, linear research 
practice. Iterative processes are necessary to support the theory-building aims 
of CR. 
The final step is evaluating whether the explanation is of sufficient quality to 
claim that the research is complete. This is achieved through the CR concept of 
judgemental rationality. In this project, the involvement of practitioners was 
utilised as feedback to ensure quality and relevance. 
2.5.4 Analytic approach 
Models of CR explanation have been described by Wynn Jr and Williams (2012). 
One is the schema of applied social science explanation described by Bhaskar 
(1998, p. 637), suitable for both theoretical and practical reasoning. Known as 
the RRREIC process, it involves six steps whereby social objects are theorised 
and reconstructed. 
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a) Resolution. Ward round reasoning is decomposed into component parts 
that may be related to causal mechanisms. This leads to the following 
step which invokes theory but is also presupposed by some initial 
theoretical orientation. 
b) Redescribing. The component parts of ward round reasoning are 
redescribed in terms of relevant theory to ascertain how they may be 
related to causal mechanisms. 
c) Retroduction. The theoretically redescribed component parts of ward 
round reasoning are employed through retroductive inference to 
propose mechanisms, contexts and other elements of the real 
ontological domain. 
d) Eliminating. The most appropriate explanations from the proposed ward 
round reasoning mechanisms are selected, based on judgemental 
rationality. 
e) Identifying. The most explanatorily crucial ward round reasoning 
mechanisms are identified, again through judgemental rationality. 
f) Correcting. Reviewing, adapting or discarding previously proposed 
mechanisms occurs, in view of the temporarily completed analysis, 
eventually leading to epistemological closure. 
These steps are utilised in this thesis for moving from data and background 
theory to a mechanistic explanation of ward round reasoning. 
2.6 Case Study Methodology 
This section discusses the case study methodology utilised for this research. 
2.6.1 Justification for a case study  
The project, as an exercise in theory-building, involved examining ward round 
reasoning in depth. As noted above, a case study methodology is well suited for 
this type of aim and is appropriate for the CR approach. Case studies allow for 
the iterative, immersive approach required to develop a program theory along 
with providing the opportunity to use multiple methods, all in fitting with CR.  
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Regardless of CR, case studies are designed to address complex programs and 
context-dependent situations (Yin, 2013b). Eisenhardt (1989), in discussing 
theory-building in case studies, noted that the benefits of case study research 
are that it is likely to generate novel theory, to produce theory with testable 
constructs and hypotheses, and to be empirically valid. These benefits are 
closely aligned with the project’s aims, thus further supporting the use of a case 
study methodology. 
Various types of case studies exist, based on the design used. These include 
single or multiple sites and single or multiple embedded units (Yin, 2013a), 
providing four combinations of design (table 2.1). Single sites allow for greater 
analytical depth, which is particularly valuable if the site uniquely contains a 
phenomenon of interest or if there is little variability across sites. If significant 
variability across sites exists, then a multiple site design allows for 
commonalities and differences to be identified but adds considerable 
complexity. Multiple sites also support validation by allowing comparisons 
across sites and the use of iterative data collection methods.  
Similarly, embedded units can allow for comparisons within sites. This may be 
required when structural variations exist within sites but have a similar profile 
across sites. The influence of these variations within sites may then be observed. 
A single site and a single embedded 
unit of analysis 
A single site and multiple embedded 
units of analysis 
Multiple sites and a single embedded 
unit of analysis 
Multiple sites and multiple 
embedded units of analysis 
Table 2.1: Possible case study designs 
The type of case study adopted was a two-site, single embedded unit of analysis 
design. As discussed below, the two sites were broadly similar but with some 
significant differences. This balanced the potentially opposing aims of making 
general theory and exploring the role of contexts. Yin (2013a) advised selecting 
more than one case, if possible, for reasons of generalisability. Whilst positivist 
methods utilise sampling for generalisability, case studies use replication. This is 
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enhanced through having multiple sites, provided sites are similar in relevant 
respects.  
Care was taken to avoid common weaknesses associated with case studies, such 
as results simply being descriptions or in-authentically claiming generalisation 
(Dubois & Gadde, 2002). These were avoided through focusing on mechanisms, 
which are explanatory by design, and which aim to represent reality faithfully. 
The breadth of data collection and analysis methods also protected against 
these criticisms. 
2.6.2 Sites and embedded units 
The sites of this case study were two rural, public hospitals in Western Victoria, 
Australia, hereafter referred to as site 1 and site 2. The rationale for selecting 
rural, public hospitals rested on the types of cases, the role profile of 
practitioners and the administrative structures of rounds. Hospitals in 
metropolitan areas and large rural centres are highly specialised, with patients 
segregated into wards providing specialised services by specialised practitioners. 
In contrast, medium sized rural hospitals deal with a wide range of case types 
who are managed by general physicians. This offers the opportunity to observe 
practitioners working with patients exhibiting a variety of conditions, often 
comorbid or multimorbid, hence requiring interactive, problem-solving modes of 
ward round reasoning. It was posited that this maximises the opportunity to 
observe collaborative group reasoning. 
Ward rounds in rural hospitals also provided a revelatory setting for developing 
general theory. The case study methodology does not aim for population 
generalisability hence, at least within reason, the representativeness of sites is 
not the primary issue. Instead, theoretical generalisation is the aim, which is 
validated through considering rival explanations, internally triangulating data 
and methods and using logic models (Yin, 2013b). The chosen sites were 
illustrative of the general mechanisms of ward round reasoning as it has 
traditionally been practiced. 
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Having two sites increased protection against major idiosyncrasies. Whilst 
variation is expected and can be illustrative, excessive variation may represent a 
situation unique to that site and should be guarded against. The sites had major 
similarities, albeit with some important differences, thus providing some 
assurance that the standard practice of ward round reasoning was being 
examined. 
The two sites also supported iterative data collection and analysis processes, as 
described below. The iterative process is possible using a single site, by 
transitioning between observations, interviews and public discussions, but two 
sites allowed more opportunity for iterations with different personnel and in 
different contexts, thus deepening the results and improving validity. For 
example, focus group discussions about observations from the other site were 
more likely to elicit critical comment, as participants were not directly involved 
in the observed actions. 
Site 1 consisted of a hospital with two wards totalling 34 beds and an intensive 
care unit (ICU) of 5 beds, staffed by three medical teams each typically 
consisting of a registrar, an intern and at times a medical student. Registrars and 
interns were on 10-week overlapping placements at the hospital. Two 
consultant physicians were employed by the hospital to provide regular 
specialised services for the wards. These consultants conducted rounds every 
morning at around 8.30am. As there were two consultants but three medical 
teams, the two consultants were attached to one team each and the third team 
was unattached. Each consultant conducted daily rounds with his own team, 
with the two consultants alternating according to a roster in conducting rounds 
with the third team. Locum consultants replaced absent regular consultants. 
Patients were all general medical cases and were assigned to one of the three 
teams on admission, remaining with that team throughout their admission. 
Teams rotated to be ‘on take’ every day, meaning that the new admissions of 
that day were allocated to that team. 
Site 2 consisted of a hospital in a neighbouring town, with one ward of 23 beds 
and an ICU of 4 beds. This was staffed by 3 registrars and 3 interns, and again 
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included students. At this site, however, no teams existed, and registrars and 
interns worked flexibly on all cases, with registrars taking the lead for patients 
depending on their recent level of involvement in the case. Registrars were on 
12-week and interns on 10-week placements. The hospital utilised 5 private 
consultants, who were general physicians from the community and not directly 
employed by the hospital. They visited the ward flexibly, frequently early in the 
working day between 6am and 9am. Registrars and interns followed consultants 
of their choosing, depending on how many consultants were present at any time 
and the patients’ needs. Patients were again general medical cases and were 
assigned to consultants upon admission. If a consultant was missing, another 
consultant was arranged to cover the missing consultant’s cases for the day. 
 General Medical Ward 
 Site 1 Site 2 
Number of 
beds 
34 beds including 5 ICU 23 beds including 4 ICU 
Professional 
Team 
3 independent teams, each 
of 1 registrar and 1 intern. 
May include students. 
3 registrars and 3 interns, but 
not in teams. May include 
students. 
Consultants 2 General Physicians 
employed by hospital 
5 private General Physicians 
Placement Registrars and interns on 10-
week placement with 
overlapping start 
Registrars on 12-week 
placements and interns on 10-
week placements 
Assignment 
of patients 
Assigned to one of the teams 
upon admission 
Assigned to consultant on duty 
on the day of admission 
Patient 
profile 
General medical General medical 
Ward round 
practice 
Each team rounds 
separately, one team is 
‘post-take’ each day 
Consultants round daily and 
registrars and interns follow, 
usually in a group, as deemed 
appropriate  
Frequency 
of rounds 
Daily, commencing at 
8.30am 
Daily, commencing when 
private consultant arrives 
Table 2.2: Comparison of the two sites  
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Table 2.2 provides a comparison of the two sites. Further details about each site 
are provided, where appropriate, in chapters 4 and 5. The embedded units were 
the patient visits during rounds at each of the sites, with each patient visit 
forming a single unit of analysis.  The justification for considering units at this 
level concerned the aim of the round to visit each patient in turn, with a similar 
process started anew for each patient. There was little noticeable difference 
between patient visits across different ward rounds or across different sites.  
Whilst site 1 consisted of three distinct teams and two consultants, the 
consultants and teams worked in different combinations and the approach 
varied little. Early in the observations, it was noted that ward round practice at 
this site had a noticeably uniform character, probably due to overlapping 
placements and continually changing combinations of practitioners ensuring 
that the practice endured in a similar form despite changing personnel. No 
teams existed at site 2, thus each round involved any combination of 
practitioners who were available at the time. Thus, no valid analytical reason 
was identified to support aggregating the units of single-patient visits into 
higher-level embedded units, such as individual teams or daily rounds.  
Structural similarities and differences across the two sites on various dimensions 
allowed for greater analytic depth. General physicians typically employed 
traditional ward round practices to deal with general medical cases involving 
similar patient demographics. Both sites had registrars and interns on 
placement, working with consultants who were stable and enduring presences 
at the hospital. Differences included the status of the consultant as hospital 
employee or private practitioner, the team structures at the sites and the 
manner of allocating members to the rounds. These similarities and differences 
allowed for theory and model construction in the face of a standard practice 
with mildly varying contexts. 
2.6.3 Focus of analysis 
Ward rounds are multifaceted activities involving complex relationships and, as 
noted in chapter 3, having many purposes. Most of these, and arguably the most 
important of these, surround medical reasoning. This includes interacting to 
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form a diagnosis, to understand the case, to raise and explore options, to make 
decisions and to communicate information to key stakeholders, particularly the 
patient. These purposes all involve reasoning. Practitioners are traditionally the 
core participants and the key medical decision makers in ward rounds, thus 
practitioner reasoning is a justifiable focus. Regarding group reasoning, it is 
possible to study individual practitioner reasoning in the group, but this avoids 
the proposition that benefits accrue synergistically in the group, in addition to 
benefits from aggregating individuals’ reasoning. Furthermore, individual 
medical reasoning is already well explored, thus an individual focus risks 
becoming side-tracked onto the well-documented technical or cognitive 
dimensions of reasoning. 
An argument may be made that allied health practitioners and nurses are also 
central to the care of the patient and hence they should be included in any 
descriptions of ward round reasoning. In theory, this is correct. At the project’s 
inception, it was envisaged that rounds would have a multidisciplinary 
dimension, either through the frequent attendance of non-medical practitioners 
or at least their input into reasoning. As soon became apparent, traditional style 
rounds at the two sites did not typically include non-medical practitioners. 
Despite multidisciplinary reasoning being a desirable focus, the circumstances 
did not support such a focus. The extent to which ward rounds generally include 
non-medical practitioners is an empirical question which cannot be answered by 
this research, but from informal discussions with practitioners it seems that 
inclusion is the exception rather than the rule.   
A similar issue involved the decision of whether to include the patient in the 
reasoning group. The patient is always present during the ward round, as one 
point of the round is to focus practitioners on the case as it is imminently 
presented to them. Furthermore, as discussed in chapter 3, PCC is an important 
contemporary medical theme. Patients were not included in the core group for 
several reasons. First, not all patients participate in all reasoning episodes. Some 
are asleep, some unconscious, some too unwell to talk, some are suffering from 
significant mental illnesses, some have trouble communicating, some simply 
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refuse and so on. Whilst some patients participate in reasoning, their 
contribution is not always on the same dimension as practitioners and may be 
viewed as inputting information rather than genuinely participating in trying to 
understand the case or make informed decisions. Clinical reasoning of the style 
undertaken by medical practitioners was thus taken as the core focus. Patients 
were not excluded from the study entirely, but their inclusion was typically 
conceptualised as input. 
The study also focused on post-take rounds, where patients admitted in the past 
24 hours were visited, although regular rounds were also included. This was 
because post-take rounds are more likely to involve reasoning to determine or 
clarify diagnosis, aetiology, prognosis or decisions about treatment, care or 
management. Thus, it was assumed that group reasoning would be more 
apparent and exposed during these rounds. This introduced a risk that selection 
bias may result, but the inclusion of several regular rounds found no discernible 
differences between post-take and regular rounds. 
The choice of mechanisms relies on judgement. Explanations of ward round 
group reasoning can be formed across a continuum, from a grand theory 
designed to explain reasoning generally and extensively to a micro theory 
explaining reasoning from the particular perspective of medical reasoning in a 
particular context. Hedström and Ylikoski (2010) suggests that mechanistic 
theories should be clear, simple and precise, and rather than attempting to 
explain too much detail about causation, the focus should be on a limited 
number of constructs that explain the delimited but important aspects of the 
phenomenon at hand. This advice has guided the construction of mechanisms in 
this thesis. 
2.7 Data Collection, Recording and Analysis Methods 
2.7.1 The process of data collection 
Although CR is non-prescriptive regarding data collection methods and 
processes (Wynn Jr & Williams, 2012) care must be taken in selecting an 
appropriate approach. This involves combining methods consistent with the 
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ontological and epistemological views of CR (Danermark et al., 2002). Several 
considerations underpin this advice. These fall under two related categories: the 
need to employ methods that maximise the validity, and the need for methods 
to support theory-building. 
Maximising validity calls for triangulation, replication, links to a theoretical base, 
utility and veracity. Triangulation occurred through employing multiple 
methods, which focused on describing and exploring group reasoning 
mechanisms by conducting the data collection over different practitioner 
combinations across the two sites. The methods, described further in section 
2.7.2, involved examining published literature and local administrative 
documents, directly observing ward rounds, interviewing practitioners and 
medical students, and conducting focus group discussions. 
Combined methods and dual sites allowed for insights to be verified from 
different perspectives, by posing specific questions to alternative participants or 
by confirmation through observation. A level of replication was also achieved 
through the two sites. The evidence of a mechanism at one site was able to be 
confirmed through making similar observations at the other site. Validity was 
enhanced through continually referencing literature throughout the project. 
Mechanisms were initially informed by the academic literature, as described in 
chapter 4, and continually cross-referenced against literature whilst being 
updated through the course of the project. The utility of findings was validated 
in the interviews and focus groups, where mechanisms were described to 
practitioners in appropriate language, who were provided the opportunity to 
comment on their formulation and how they may be of practical use. 
To support theory-building, an iterative approach to data collection was 
implemented. To put this into effect, the data collection methods were used in a 
deliberate, although flexible, iterative process. This process moved through 
three phases as described in section 2.7.3. In summary, initial theories were 
developed through a combination of early observations and learnings from 
academic literature, and the subsequent process built the theory step-by-step by 
iterating between observations, interviews, focus group discussions and 
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reviewing the literature, with analysis occurring throughout. This continued until 
saturation was complete, judged by the absence of significant new information 
arising and by the theory being sufficiently developed to provide an integrated, 
complete and self-consistent representation of mechanisms.  
2.7.2 Data collection and recording methods 
The data collection methods consisted of collecting local hospital documentation 
directly and indirectly related to ward round practices, direct observation of 
ward rounds, interviews of ward round participants and focus group discussions 
during regular medical team-meetings. This was in keeping with the nature of CR 
research, which calls for a variety of methods to ensure theoretical validity 
(Mingers, 2015) and to support theory-building. 
Published literature 
The project commenced by examining published literature on ward rounds. This 
formed the basis of initial conceptualisations of the program theory of rounds. 
The literature included academic research papers and reviews published in peer-
reviewed journals and reports published by professional bodies, non-
government agencies and governmental departments. The aim of starting with 
such literature was to develop knowledge-like antecedents as a precursor to the 
production of knowledge (Bhaskar, 2008, p. 22). Theorising needed to start 
somewhere, and the most productive starting point was the related work of 
others. The literature base was continually supplemented throughout the 
research process in response to developing theory, which in turn assisted with 
subsequent theoretical development. 
Local administrative documents 
The initial data collection also involved collecting local documentation. This was 
scrutinised for information directly or indirectly connected with ward rounds. A 
search was conducted with the assistance of the hospital administrations at both 
sites. Any documents that mentioned ward rounds, multidisciplinary meetings 
(MDMs), discharge meetings or admissions processes were sought, such as 
guidelines, policies, reports and evaluations. Surprisingly, no documents referred 
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to ward rounds, either directly or as part of other subjects, such as clinical 
pathways guidelines that structure patients’ services. Other documents 
concerned practices often occurring within rounds, such as admission and 
discharge guidelines, but these were assessed as tangentially relevant, at most, 
and no further mention will be made of them from here on. 
Direct observations 
Ward rounds were observed as unobtrusively as possible by shadowing the team 
for the entire round. Whilst the team travelled from patient to patient, the 
researcher stood in the background and noted the goings-on. Handwritten notes 
were taken and supplemented immediately after the round. These concerned 
nine categories of information: the patient, the environment, the participants, 
mechanisms used, details of mechanisms, physical movements, non-
mechanisms, information sources and a general category to capture any other 
relevant information. For example, with the environment, any distinctive 
features such as noise disturbances, non-standard room setup, lighting or 
presence of onlookers was noted. Regarding participants, noted information 
included departures or additions, special features of participants (such as 
clothing) or any unusual events (such as distractions). For more details of the 
information recorded within each of these categories during the observations of 
rounds, see appendix E, which reproduces the first appendix from the case study 
protocol. The handwritten notes were transcribed to electronic form following 
the round. 
Participant interviews 
Ward round participants were invited to participate in semi-structured 
interviews where details of the rounds and general issues were discussed. 
Interviews involved open questioning and followed the natural flow of a 
discussion. The interviews were unstructured although the aim of identifying 
and exploring mechanisms provided prompts and guidance about the flow of 
questioning. Interviews followed ward round observations, which allowed for 
specific questions about the preceding round to be asked. Questions about 
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rounds generally and about the operation of specific mechanisms, such as note-
taking practices, factors that influence the success of mechanisms and the 
effects of interpersonal factors, roles and idiosyncrasies on reasoning, were 
asked. Further details of the suggested interview questions are provided in 
appendix F, which reproduces the second appendix from the case study 
protocol. Interviews were audio recorded when the interviewee agreed, 
otherwise handwritten notes were taken. Again, interview notes and audio 
recordings were transcribed into electronic notes following the interviews. 
Focus groups 
Focus group discussions occurred at both sites. Prepared presentations were 
given to the weekly team-meetings involving the medical teams, including the 
observed ward round participants. The presentations were interactive, with 
questions being put to the members throughout. Members were encouraged to 
interrupt to ask questions or make comments. This resulted in lively and wide-
ranging discussions. One focus group meeting was audio recorded and 
subsequently transcribed, whilst handwritten notes were taken during the other 
three, supplemented with notes immediately afterwards and subsequently 
transcribed into electronic format. 
2.7.3 Analysis approach 
The analytic technique involved three main elements. The first concerned the 
three phases of the data collection and analysis, the second the iterative 
technique of data collection and analysis, and third the coding and analysis 
schemes.  
Three phases 
Although phases are not a necessary part of CR practice, it was decided that the 
iterative technique would be more manageable and productive through 
implementing a phased data collection process. This involved the theory 
developing to a certain stage, which could then be analysed and reviewed to 
inform the next phase, and so on. The number of phases was not predetermined 
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but was to continue until the natural completion of the project. It resulted that 
three phases were completed.  
The first phase involved site 1 only. The aim was to determine boundaries for 
and scope of the problem, to identify the theoretical categories required and to 
seek preliminary results. This phase was also intended to trial the methodology 
to ascertain whether the research protocol was realistic, to identify logistical 
problems, to assess the analytic techniques and to engage with the stakeholders 
(van Teijlingen & Hundley, 2001).  
The second phase involved both sites and focused on identifying mechanisms. 
These were then used as a basis to commence construction of the program 
theory and models. The third phase involved a further round of data collection 
and analysis at both sites, and focused on the program theory and models. 
Following this, the exploration of implications was purely analytical and did not 
involve further data collection. 
Iterative technique 
The iterative process of data collection and analysis occurred both across and 
within each of the phases. The data collection commenced from a basis of issues 
identified through reading the published literature. From that point onwards, 
direct observations of rounds, interviews with participants and focus group 
meetings proceeded iteratively, with the analysis of outputs contributing to 
subsequent collection episodes. The aim was to continually iterate between 
theory and data, moving gradually towards theories more closely fitting the data 
(Eisenhardt, 1989). This accorded with systematic combining (Dubois & Gadde, 
2002), which involves the back and forth movement between a model world and 
an empirical world.  
The eight steps for theory-building in case studies (Eisenhardt, 1989) helped 
inform the iterative approach. The first four steps, involving defining the 
research question, identifying possible data-collection constructs, selecting 
cases, constructing data collection instruments and protocols and planning for 
entering the field, have been discussed above. The next three steps involved 
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analysing the data either within the case or across cases, shaping hypotheses 
through iteratively tabulating between the different forms of data collection and 
analysis, and merging this with the literature through comparing the findings 
with confirming or disconfirming literature. These steps were adopted and 
continue until closure. 
Although CR is not intended to produce definitive conclusions but builds 
tentative theories that are always subject to refinement, a stopping rule with 
similarities to reaching theoretical saturation (Eisenhardt, 1989, p. 545) was 
applied. The collection continued until a consensus was reached about 
mechanisms, program theory elements and models described by the researcher 
to the practitioners, both in interviews and meetings. This was determined by 
the resolution of any concerns raised and the absence of new ideas arising. In 
CR, theories can always be modified, extended or projected onto different 
levels. It is possible to determine that a theory has been produced with enough 
explanatory value to satisfy the aims of the project, however. In this respect, the 
concept of saturation supported this judgement.  
It was not possible to fully plan the sequence of data collection and analysis 
events in advance as practitioners were only available for interview on an ad-hoc 
basis due to the time-critical nature of the work, and the presentations at the 
meetings were only possible when the meeting schedule allowed. Furthermore, 
planning the iterative process is counter to the theory-building principles 
outlined above, as the theory emerges through interactions between data 
collection and analysis, which are not foreseeable. Typically, however, a 
subsequent ward round observation was not carried out until at least one 
interview with a participant from the last observed round occurred, thus 
maximising the level of recall when questioning about issues occurring in 
rounds. 
Coding and analysis 
Miles and Huberman (1984) noted the impossibility of fully detailing how 
qualitative research analysis can move from reams of notes to a succinct 
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statement of findings. Despite this, they outline several techniques, such as 
counting, identifying themes and patterns, clustering, looking for plausibility, 
constructing metaphors and decomposing concepts. These techniques were 
flexibly adopted throughout the project to accommodate changing research 
directions and analysis needs. 
Thomas (2006) noted the existence of specific coding and analysis schemes, such 
as those associated with grounded theory, ethnography, phenomenology, 
narrative analysis or discourse analysis, but also general schemes which are 
specifically suitable for CR. This research utilised a general scheme, described 
below, matched to the data collection approach and the research aims. 
Data was coded and recoded continuously throughout the data collection in the 
qualitative software package NVivo 11 Pro for Windows. Raw data was cleaned 
and uploaded into NVivo as it was collected. To start the process, codes were 
identified through the academic literature. As codes were entered, statements 
associated with those codes suggested additional codes, either as alternatives or 
as sub-codes or meta-codes, which would then be applied to the data that had 
previously been coded. Existing coding suggested avenues for subsequent data 
collection events which, once entered in the software and coded with the 
existing codes, then facilitated the identification of additional codes which were 
back coded into the existing data, and so on. A similar process occurred with 
identifying new codes in the literature as it was continually searched and 
synthesised in response to the themes arising throughout the data collection, 
and coding or recoding the existing data accordingly. 
A concurrent process of continually interrogating the data for keywords and 
themes was also undertaken in NVivo, which has a querying function that 
searches with varying degrees of similarity to the subject word or expression. 
This allowed for passages throughout the data to be identified which were of a 
similar or related meaning, thus allowing for new themes to be generated or 
identified and coded.  
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Pope et al. (2000) described the balance between top-down, deductive, 
hypothesis-testing forms of analysis versus bottom-up, inductive, hypothesis-
generating forms (Thorne, 2000). Pope et al. (2000) claimed that it is inevitable 
that emerging theory will guide ongoing data collection thus theories will 
develop through both modes of analysis.  Codes were thus continually derived 
from relevant theory and integrated with codes resulting from the data.  
The analysis procedure was thus integrated with the data collection. Thorne 
(2000) observed that it is not always possible to distinguish between data and 
analysis as they concurrently inform each other. Themes were commenced with 
which informed the data collection, which then suggested that themes be 
dropped or merged, or new themes added, which influenced the next phase of 
data collection, and so on, until a satisfactory set of themes exists. This describes 
the general theory-building approach of this thesis. 
Categories and subcategories of mechanisms were created through the tactics of 
noting themes, clustering concepts, subsuming particular statements into 
general concepts, noting relationships between concepts and creating 
theoretical coherence (Miles & Huberman, 1984). A further analytical tool 
employed was a template analysis, examples of which are given by Waring and 
Wainwright (2008), Meade et al. (2011) and Williams and Karahanna (2013). This 
involved structuring the codes into levels of conceptual generality, thus assisting 
with the development of mechanisms and models. 
The analysis procedure was informed by Bhaskar’s RRREIC approach (deSouza, 
2014), described in section 2.5. This involved: (1) resolving the context-
dependent ward round into mechanisms, (2) redescribing these mechanisms in 
theoretically significant terms, (3) identifying explanations of the ward round 
reasoning mechanisms from these descriptions, (4) eliminating alternative 
explanations for ward round events, (5) identifying the crucial explanations of 
ward round reasoning and (6) correcting the earlier tentative mechanisms.  
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2.7.4 Details of the Data Collection 
The data collection occurred between August 2015 and January 2017 in three 
phases, as indicated in table 2.3. The author of this thesis conducted all the data 
collection.  
 Dates Sites Activities 
Phase 1 Aug 2015 to 
Nov 2015 
Site 1 Observations, interviews 
and focus groups 
Phase 2 Apr 2016 to 
May 2016 
Sites 1 and 2 Observations and 
interviews 
Phase 3 Dec 2016 to 
Jan 2017 
Sites 1 and 2 Observations, interviews 
and focus group 
Table 2.3: Overview of the data collection phases 
Eleven ward rounds were observed, seven at site 1 and four at site 2. In total 
these consisted of 94 patient visits involving 7 consultants, 12 registrars and 11 
interns. Ten of the rounds were followed from commencement to completion 
and the remaining round was interrupted by an emergency call shortly after the 
commencement of the third patient visit. Rounds on average, excluding the 
interrupted round, visited more than 8 patients and this varied from 3 to 15 
patients. Only 3 rounds visited more than 10 patients, two which visited 12 
patients and one which visited 15 patients. 
Patient visits varied from 5 to 20 minutes and typically involved a practitioner 
discussion outside the room, a visit to the patient, then a concluding discussion 
again outside the room. All patients were in shared rooms with two or four beds 
except for one patient alone in a room due to the possibility of infectious 
disease. During patient visits, curtains were pulled around the bed, making a 
visually private although not soundproofed space. Other patients in the room 
remained in their beds whilst the subject patient was being visited. All patients 
were in bed when visited and consultants generally stood at the bedside whilst 
other practitioners stood at the foot of the bed or behind the consultant. The 
researcher stood behind the team and took handwritten notes on a clipboard. 
Not all conversations were fully audible but enough was understood to support 
an understanding of the nature of the discussion. 
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Other participants were present at times, particularly nurses who were present 
for 10 patient visits but who entered and exited the room without participating 
in the entire patient visit. When nurses were present, they contributed to the 
discussion even when coincidentally present. Family members were also 
occasionally present, with one wife, one grand-daughter, one daughter, and in 
one case two daughters present. In these cases, dialogue was directed towards 
both the patient and the family members, with family members actively 
engaged in discussion. 
 Observations Interviews 
Phase 1 5 rounds at site 1 involving:  
- 4 male consultants  
- 3 male & 2 female registrars 
- 3 male & 2 female interns 
4 interviews at site 1: 
- 2 male consultants 
- 2 male interns 
Phase 2 2 rounds at site 1 involving: 
- 2 male consultants 
- 2 male registrars 
- 1 male & 1 female intern 
- 2 male & 1 female students 
 
2 rounds at site 2 involving: 
- 2 male consultants 
- 3 female registrars 
- 3 female interns 
- 2 female students 
4 interviews at site 1: 
- 3 male consultants 
- 1 female intern 
 
 
 
2 interviews at site 2: 
- 1 female intern 
- 1 female student 
Phase 3  
 
 
 
2 rounds at site 2 involving: 
- 1 male & 2 female consultants 
- 4 male & 2 female registrars 
- 2 male & 2 female interns 
- 2 female students 
3 interviews at site 1: 
- 1 male consultant 
- 1 male & 1 female registrars 
 
4 interviews at site 2: 
- 1 male & 2 female interns 
- 1 female student 
Table 2.4: Participants in the data collection 
Fifteen practitioners and 2 medical students were interviewed, with 11 
interviews at site 1 and 6 interviews at site 2. Six of the interviewees were 
consultants, all males, and 7 of the interviewees were interns, of which 3 were 
female. Only 2 interviewees were registrars, one male and one female, due to 
difficulties in finding suitable times as registrars carry a high degree of 
   
54 
 
responsibility for the day-to-day work of the ward and were reluctant to be 
distracted from the work. Both student interviewees were female. 
Interviews were conducted in small private meeting rooms attached to the 
wards. The tone was informal, and interviewees were invited to reply or take 
control of the interview direction however they wished. A set of open-ended 
questions was taken into the interview, but these were only loosely followed, as 
the interviews were intended to follow the interviewees’ conversation threads. 
After a brief explanation of the project, practitioners were asked if they agreed 
to audio recording and seven of the interviewees agreed. Handwritten, free-
form notes were taken in the remaining interviews and supplemented with 
additional notes immediately after the interview finished. All notes and 
recordings were cleaned and transcribed into Microsoft Word, then uploaded 
into NVivo for coding and analysis.  
Four focus groups were facilitated, three in phase 1 of the data collection and 
one in phase 3. The focus groups involved the practitioners at all levels working 
in the acute wards at the site and occurred during the practitioners’ regular 
weekly meeting times. Most of the practitioners on site at the time attended the 
meeting, with between 9 and 18 practitioners present. Each focus group 
followed a similar structure. A prepared PowerPoint presentation was delivered 
representing the progress of the analysis up to that time. Practitioners were 
invited to interrupt the presentation at any time to make comments or 
suggestions. After presenting slides, participants were asked whether they 
agreed with the content and whether they would like to discuss any of the issues 
raised. Almost all slides generated discussion between the participants. 
Handwritten notes on key points were taken for the first three groups, which 
occurred in the first phase of data collection, whilst the fourth was audio 
recorded. As the researcher was not yet familiar to practitioners at the sites 
during the first phase, audio recording was considered to introduce a significant 
risk to data quality and obtaining consent was considered problematic prior to 
practitioner engagement with the project. As with the interviews, additional 
notes were taken immediately after the meetings and all notes and the audio 
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recording were transcribed into electronic format and uploaded into NVivo for 
coding and analysis. 
2.8 Other Considerations 
All approaches have strengths and limitations which need to be balanced. These 
depend on circumstances and may be strengths in one respect and limitations in 
another. Acknowledging these assists with evaluating the potential usefulness of 
results and suggests avenues for future theory development. 
2.8.1 Methodological strengths  
The CR approach provided many strengths. The ontological focus on objectively 
existing mechanisms provided concreteness whilst still recognising the 
importance of interpretation and judgement. CR is a good choice for exploring 
contingent and multidimensional aspects of the social world, such as 
interpersonal reasoning in ward rounds, with emergence and complexity being 
accommodated (Easton, 2010). 
The strong empirical basis of the research was also a strength. Access was 
gained to two hospitals and practitioners and patients cooperated in the 
research process to the best of their abilities within the constraints of a busy 
hospital ward. Such high-quality cooperation was the cornerstone of applying 
the CR-inspired interactive methodology.  
The iterative development of theory by involving practitioners was a further 
strength. The approach was not ‘one shot’ but allowed for theory to be tested 
and modified throughout the process, cross-checking emerging results against 
published literature and against the opinions and judgements of the 
practitioners. Ward round reasoning was explored through balancing theory and 
practice. The results are practical but also theory informed. This iterative 
approach balanced the idiographic perspective of practitioners with the 
nomothetic perspectives derived from literature. 
A further strength involved the generalisability of mechanisms. It is sometimes 
argued that case studies are not generalisable (Dubois & Gadde, 2002). But the 
CR focus on mechanisms is directly concerned with identifying structured 
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causation. Whilst not statistical generalisation, it is a form of theoretical 
generalisation where causal mechanisms are assumed to exist regardless of the 
contextual circumstances which dictate whether they are activated or not 
(deSouza, 2014). 
CR, like all approaches, presents only a partial view of reality, but this suggests a 
further strength. Hermeneutic approaches undervalue the existence of 
underlying reality whilst positivist approaches acknowledge reality but with 
overconfident view on the possibility of identifying its central or most important 
features (Clark et al., 2008). The self-reflexivity of CR is an advantage in that the 
reality of ward round reasoning can be posited whilst still acknowledging the 
basis of this reality in the ever-changing social world, providing a more nuanced 
and balanced view of reality. 
2.8.2 Methodological limitations  
Case studies are often charged with limitations regarding validity and 
generalisability, which need to be considered against strengths such as depth 
and explanatory value. Yin (2013b) suggested three methods for addressing 
these limitations. For validity, checking for plausibility and alternative 
explanations, triangulating data and methods and using logic models were 
recommended, all of which were adopted in this thesis. For generalisability, the 
judicious use of theories along with analytic generalisation, which aims at 
extracting ideas on more abstract levels, were recommended, both of which 
were also adopted. Other authors downplay the importance of traditional 
limitations as applied to case studies, such as Remenyi (2012) who claimed that 
credibility is more appropriate than validity, dependability more appropriate 
than reliability and usability and transferability preferable to generalisability. 
Potential limitations surround the data collection methods. The interviews and 
focus groups involved receiving information in verbal, undigested form from 
practitioners. All the foibles of human interaction are possible, of which there 
are far too many to list here. For example, peer pressure or groupthink may 
have biased the focus group responses, practitioners might have responded with 
off-the-cuff responses which they might not have agreed with upon further 
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reflection, or they might have expressed a partial or unrepresentative 
perspective based on idiosyncratic experiences. It is impossible to know whether 
professionals, simply through their participation in rounds, understand the 
phenomenon any more deeply than observers. These potential limitations were 
guarded against through methods such as triangulation and theoretical 
justification, as mentioned above. 
The non-involvement of other ward round stakeholders was another potential 
limitation. The decision to focus on practitioner reasoning meant not focusing on 
other stakeholders, particularly patients. This limitation of perspective 
potentially resulted in biased or incomplete results, which must be kept in mind 
whilst considering the findings. All research must make such decisions, however, 
and provided this is acknowledged, this limitation does not invalidate the 
findings. 
The results of CR research are always tentative, approximate and incomplete 
(Sayer, 1992) for two reasons. First is that the real domain of the ontology, in 
this case the reasoning mechanisms, is not observable, thus only signs of this 
reality can be observed through the empirical domain. Second is that the real 
domain is stratified, thus it is possible to consider ward round reasoning on any 
number of levels. Although these uncertainties are purposively addressed 
through judgemental rationality, care should be taken in interpreting the results. 
Another regularly cited problem with CR is the difficulty of the theory (Ryan et 
al., 2012). CR is recognised as a complex philosophy connected with other deep 
and complex issues. Not only are its arguments and theories difficult to 
understand, they are difficult to operationalise. Again, judgement is required in 
applying the theory practically and to positive effect, and all efforts were made 
to ensure that CR’s application in this thesis was robust and practical. 
2.8.3 Funding 
This research was financially supported by Australian Research Council (ARC), 
Discovery Program Project Number DP140100047. ARC had no involvement in 
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the study design, collection, analysis or interpretation of data, or the writing of 
this thesis. 
2.8.4 Ethics considerations  
Ethics approval was sought and obtained from the ethics boards of the hospital 
administrations at both sites, the project’s host university (Monash University 
Human Research Ethics Committee (MUHREC), project number CF14/3679 - 
2014001891) and its overseeing hospital ethics body (The Alfred Hospital), as 
well as the university of the author of this thesis (Deakin University). Copies of 
ethics approval certificates are provided in appendix A. 
All appropriate ethics procedures were followed, including providing 
explanatory statements to practitioners and patients. Practitioners were 
required to sign informed consent forms which outlined their option of 
withdrawing from the study at any time. Patients were not required to sign 
consent forms as the data collection was focused on practitioner interactions, 
although the project was explained by the consultant to patients at the 
beginning of each bedside visit when the researcher was present in the room 
and patients provided verbal agreement to participate. Patients were also 
notified in the explanatory statement that they may with withdraw from the 
study at any time. No patient or practitioners declined to participate or 
withdrew from the study. Copies of the explanatory statements for patients and 
for practitioners and the consent forms are provided in appendices B, C and D. 
2.9 How to Read this Thesis 
This section outlines several points that will assist in reading this thesis.  
- Although the thesis chapters are presented in a linear manner, from 
methodology to literature to findings to discussion, this structure is 
primarily for convenience of reading. A sense of the project’s 
development is provided in chapter 4. The literature review of chapter 3 
and the discussion in chapter 5 did not logically or temporally precede 
and follow the findings respectively. A more accurate portrayal is as a 
series of overlayed cycles. Figure 2.2 illustrates one such cycle but 
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overlaying several cycles, each for a different dimension of the findings, 
would be a more accurate portrayal.  It was deemed impractical and 
potentially confusing to present the thesis in a more convoluted manner, 
especially given that CR may be unfamiliar to some readers, hence the 
pragmatic decision to present the chapters in a linear format.  
- CR has ontological and methodological dimensions. The decision to use 
CR’s ontology arose alongside the decision to focus on mechanisms. The 
CR methodological approach, which is informed by the CR conception of 
the relationship between epistemology and ontology, was also formed 
alongside the decision to focus on mechanisms. Thus, ontology, 
methodology and findings are interconnected in the thesis, contrary to 
traditional research approaches.  
 
Figure 2.2: A representation of the cyclical nature of the research process 
- Although the thesis concerns substantive issues concerning ward rounds, 
the aim of the project was not primarily substantive. Rather, the primary 
aim was to develop theories and models, which could then be used to 
inform substantive issues, such as practitioner education and training, 
evaluating rounds or suggesting improved ward round processes. Hence 
the literature review was not primarily aimed at identifying gaps in 
substantive understanding nor intended to scope substantive issues 
comprehensively. Instead the review aimed for breadth rather than 
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depth, to provide a substantive base to the models which were then 
iteratively built through the interaction of further literature review and 
data collection. 
- At the same time, the exercise is only of academic value if it fails to 
address substantive aspects of ward round reasoning. Hence, applying 
the model to issues appearing in the substantive literature is an 
important dimension of the thesis. The resulting theories and models are 
forms of generalisation which may be applied to specific situations, and 
the discussion provides examples of this. The discussion chapter thus 
provides a form of model testing through instantiation, and an example 
of applying the general to the specific, as well as a modest commentary 
on substantive ward round reasoning-related issues. 
2.10 Summary 
This chapter has explained the methodology with a strong emphasis on CR’s 
meta-theory. First, the reasons for choosing CR were outlined. These surrounded 
the aim of explaining ward round reasoning and how this led to a focus on 
program theory. This then led to the recognition that reasoning mechanisms 
were the appropriate frame of understanding, which then suggested CR as the 
appropriate approach for exploring mechanisms. 
CR is a deep and complex meta-theory based in the philosophy of science and its 
relevant features were briefly explained in sections 2.3 to 2.5. CR was described 
as an alternative to positivist and interpretivist approaches which subsumes 
these in a system that posits the existence of a real world, as does positivism, 
whilst recognising that interpretation underpins social science theorising. It does 
this by centralising the importance of ontology and situating epistemology in 
relation to ontology. In this, the unknown real world exists in a different 
ontological domain from the known, observed world. The real ontological 
domain includes ward round reasoning mechanisms. These mechanisms, 
existing in the real domain, can only be inferred via the observed domain 
   
61 
 
through retroductive inference, which involves reasoning to the best 
explanation. 
CR does not dictate choices of methodology, but the case study is a natural and 
complementary methodology. The case study methodology was justified, and 
the sites and embedded units explained, along with the focus of analysis. The 
methods used in the research were also explained, particularly the iterative data 
collection, recording and analysis process. 
The findings are not intended as a final, context-controlled set of mechanisms, 
theories and models, as may result from a positivist approach. Nor are they 
intended as a representation of participants’ interpretations of ward rounds, as 
per interpretivist approaches. Instead, the aim under CR is to take steps along 
the never-ending path of increasingly improved understandings of the reality of 
ward rounds, mediated by interpretation guided by judgemental rationality. 
The strengths and limitations of the thesis approach were then explained. Many 
strengths are associated with the CR approach, although other strengths 
included the high level of support given by practitioners at both sites, which 
greatly enhanced the empirical value of the project. The usual case study and CR 
limitations were discussed. The project addressed these through standard 
techniques such as triangulation, theoretical justification and the integrated 
involvement of participants in the analysis and the findings. 
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3 Ward Rounds and Medical Reasoning 
Collaborative group reasoning in ward rounds could be studied in many ways, 
including single issue analyses such as power relations, technical analyses such 
as creating formal reasoning models, cultural analyses involving issues such as 
professionality, or any combination of these or other approaches. This study 
utilises a high-level argument, which is intended to provide a breadth of 
applicability whilst allowing for a range of issues commonly appearing in the 
literature to be leveraged for analysis purposes. The argument underpinning this 
chapter’s presentation of ward round related literature is as follows. 
Section Claim 
3.1.1 Ward rounds are complex, with different types of rounds 
undertaking a wide range of activities, and different attendees with 
different roles. There is a core, recognisable form of round, 
however, and this is defined. The definition highlights the 
importance of group reasoning. 
3.1.2 Rounds were originally focused on training but now are focused on 
servicing the case. They persist as a core practice in hospital care. 
Some attention has gone into improving them, although this has not 
recognised the centrality of group reasoning.   
3.1.3 Group reasoning is essential for rounds because of the difficulties 
raised by the prevalence of multimorbidity and complexity, the 
bounded rationality of practitioners, the costs of errors and the 
administrative requirements of rounds. 
3.1.4 Ward round reasoning should be understood in the context of the 
purposes of rounds, particularly those connected with care planning. 
The purposes are integrally connected with group reasoning.  
3.1.5 Various factors contribute to ward round effectiveness, such as 
teamwork, collaboration, time use and practitioner non-technical 
skills. Group reasoning is integral to these, thus understanding 
reasoning can assist with determining effectiveness. 
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3.1.6 Collaborative group reasoning coexists with associated practices, 
including MDMs, interprofessionalism, PCC and SDM, and should be 
considered in the context of these topics. 
3.1.7 Theories and models are a standard way of explaining phenomena, 
but no previous attempts have been made to understand ward 
round reasoning in this way. 
3.2.1 Group reasoning models should be sited within current medical 
reasoning theories. These have moved from analytic-based to non-
analytic, to the dual-process theory, to sense-making and, most 
recently, to NDM formulations. 
3.2.2 Group reasoning in medicine is related to various other themes, 
including collaborative reasoning, collective intelligence, wisdom of 
crowds, distributed cognition, team sense-making and talking-to-
the-room. 
3.2.3 Group reasoning is also associated with other topical issues in 
medicine, including biopsychosocial medicine (BPS), deliberation-
without-attention, information gathering and medical recording. 
To summarise, group reasoning in ward rounds is of value but has not been 
clearly explored, described and explained. Several themes appearing throughout 
the literature relate to collaborative group reasoning in ward rounds. These are 
addressed in this chapter. 
3.1 Ward Rounds and Associated Concepts 
Ward rounds are a staple of the medical care provided in hospitals across the 
world (O'Hare, 2008). They are also one of the most enduring of hospital 
practices, with a history spanning hundreds of years (Linfors & Neelon, 1980). 
Ward rounds have been estimated to cost approximately 10 million pounds per 
day in the United Kingdom alone (Caldwell, 2013). 
Hospitals, like other large businesses, collect much information about their 
important activities, but despite their importance and the requirements of 
public accountability, almost nothing is recorded about the operation of ward 
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rounds (Caldwell, 2013). Furthermore, they have received little academic 
attention, being infrequently researched (Cohn, 2014). 
3.1.1 Defining Ward Rounds 
Despite being a standard practice, there are surprisingly few attempts to define 
or describe ward rounds (Cohn, 2014). Due to their widespread use, it is not 
surprising that the concept of a ward round may cover a variety of different 
activities. Clarifying the scope of the practice is a necessary first step in their 
analysis. 
Types of rounds 
Ward rounds may be categorised across different dimensions. One is that of the 
round’s location. Reece and Klaber (2012) specify three locations: at the 
bedside, within the ward environment around a trolley or board but away from 
the patient, or a seated discussion in a meeting room, with some rounds 
combining the first two locations. Shoeb et al. (2014) lists three types: bedside, 
card-flipping rounds which correspond to the trolley round, and a combination 
of the two. 
The round’s purpose, timing in the life of the admission and attendees on the 
round, are other dimensions combined to form different types of rounds. The 
Royal College of Physicians and Royal College of Nursing (2012) report on best-
practice principles, where four types of rounds are identified. These are initial 
senior reviews to address the patient’s immediate needs upon admission, post-
take reviews led by consultants to follow up with treatment and care planning, 
scheduled daily reviews to address the clinical needs throughout the stay, and 
reviews to address discharge plans.  
The combination of purpose and attendees is used in the report by the NSW 
Department of Health (2011) advising hospitals about implementing ward round 
recommendations resulting from an inquiry into hospital care (Garling, 2008). 
Four types of rounds are identified: teaching rounds involving practitioners at 
varying levels of experience whereby the junior doctors are tested and trained, 
reviews of the ward conducted by nurses and allied health practitioners, 
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traditional ward rounds which discuss patient progress and care plans, and 
working rounds where patients’ conditions are reviewed and plans formed (NSW 
Department of Health, 2011, p. 3). 
Walton et al. (2016), in a literature review concerning participants, roles and 
perceptions in ward rounds, combine dimensions to classify rounds into eight 
types: generalised ward, consultant, teaching, multidisciplinary, post-take, 
review of ward, traditional and working rounds. The distinctions between these 
types are unclear, however, thus indicating the fluidity of the practice. 
The above studies indicate that the standard view of the round, involving 
medical practitioners visiting patients’ bedsides to review progress and adjust 
plans (O'Hare, 2008), represents a practice that is readily recognised but 
potentially subject to significant variation. Findings in relation to one variant 
may or may not be relevant to other variants. 
What happens in rounds  
Few research studies have explored what occurs in rounds. Ward round 
activities may be indirectly identified by considering ward round training 
practices. For example, Nikendei et al. (2008) specified five domains of learning 
goals for evaluating simulated ward round training sessions for final year 
medical students: information gathering, patient communication, team 
communication, physical examination and chart management. O'Hare (2008) 
noted eleven activities of ward rounds: communication, planning, history taking 
and physical examination, forming diagnoses and prognoses, cost analysis, 
priority setting and teaching. 
An early example of research exploring ward round activity was Payson  and 
Barchas (1965). This considered the time spent with the patient and away from 
the patient separately, and identified communicating with and about the 
patient, conducting physical examinations and discussing theory as the main 
activities. 
The few existing contemporary studies are restricted to particular contexts, but 
different contexts may involve different activities. Cardarelli et al. (2009) 
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examined a cardiac surgery ward, Creamer et al. (2010) surgical wards, Bhansali 
et al. (2013) paediatric wards, and Stickrath et al. (2013) general medicine 
wards. 
Creamer et al. (2010) noted that bedside consultation is the most frequent 
activity, followed by general discussion, patient discussion and note gathering. 
Cardarelli et al. (2009) separated the ward round time into two categories, with 
patient data presentation taking approximately one quarter of the time and 
discussion taking the remainder. Teaching and planning occurred during the 
discussion time. Bhansali et al. (2013) specified three categories: patient 
presentation, diagnostic discussion, and summary and discussion with the 
parent. The latter category took approximately one quarter of the time whilst 
the other two were fairly equally spread. Stickrath et al. (2013) also specified 
three categories: patient care, communication and education, with patient care 
mainly involving discussions between practitioners.  
From the above, it is noted that discussion, particularly involving reasoning 
about patient care, is a major activity in rounds. 
Ward round attendees  
Medical practitioners  and patients are the core participants of rounds (Walton 
et al., 2016) whilst other stakeholders attend either regularly or sporadically. 
Medical practitioners. Fully qualified physicians, known as consultants or 
attending physicians, typically visit the ward to conduct the round along with 
hospital-based medical trainees. These trainees are typically postgraduates 
training for specialisation, known as registrars or residents, and interns training 
for general registration. In the past, consultants were more advisory but the 
trend has been towards taking overall responsibility for the case (Amoss, 2013).  
Consultants frequently lead rounds. This has advantages and disadvantages, 
such as improving patient outcomes or stifling trainees professional 
development respectively (Cohn, 2014). Powell et al. (2015) surveyed junior 
doctors prior to undertaking a ward round training program and discovered that 
only approximately half were confident in leading the ward round. Shetty et al. 
   
67 
 
(2017) commented on the interconnected and complementary roles of 
practitioners which results in shared collective responsibility. Interestingly, 
Pannick et al. (2014) notes that there have been no major studies comparing the 
outcomes when care is provided by trained specialists compared to 
postgraduate students. 
Patients. Studies have surveyed patients to elicit their views on ward round 
involvement. Montague and Hussain (2006) noted that although patients are 
generally satisfied with rounds, they can find them intimidating and can have 
difficulty understanding the language. In Mahar et al. (2009), patients generally 
expressed satisfaction with rounds although had concerns about audibility, 
inaccessible terminology, the number of practitioners attending and 
confidentiality.  Swenne and Skytt (2014) discovered that patients felt that the 
potential for rounds to communicate information was not sufficiently met, and 
that patients would like more control over their participation levels.  
These studies illustrate that patient involvement is an issue of concern. Despite 
the centrality of patients to rounds, studies rarely considered them as round 
participants (Walton et al., 2016). 
Nurses. Research also confirms that nurses are valuable participants, despite not 
commonly attending rounds (Cohn, 2014). As nurses provide much of the day-
to-day care for patients, they were included in a newly designed ward round 
with positive results noted due to the bi-directional communication between 
physicians and nurses (Baathe et al., 2014). Although nurse-led rounds are 
reported in the literature (Catangui & Slark, 2012), these do not involve medical 
practitioners. 
Other practitioners. The multidisciplinary ward round is commonly called for 
(NSW Department of Health, 2011; Royal College of Physicians & Royal College 
of Nursing, 2012), including pharmacists (Kucukarslan et al., 2003; Lo & Bishop, 
2011), social workers and occupational therapists (Fiddler et al., 2010). Lane et 
al. (2013), in a literature review of facilitators and barriers to rounds, identified 
nine studies demonstrating that multidisciplinary rounds improve outcomes. 
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Despite this, multidisciplinary rounds face barriers, including a lack of evidence 
for their effectiveness (Bradfield, 2010). 
Family members. The inclusion of family members on ward rounds is viewed as 
critical in some contexts (Shetty et al., 2017). Rotman-Pikielny et al. (2007) 
recorded almost unanimous agreement about the value of family members 
attending rounds in the internal medicine context. In a literature review, Cypress 
(2012) noted numerous positive outcomes from family presence, from the 
perspective of nurses, medical practitioners and family members themselves, 
compared to relatively few negative outcomes. 
Students. As rounds concern education, students frequently attend but mainly 
as observers. As early as 1969, however, the value of students attending regular 
business rounds was being questioned (Cohen, 1969; Jennett, 1969; MacLennan, 
1969; Milne, 1969). 
Interestingly, the patient’s record is listed as a participant by Shetty et al. (2017), 
which may be interpreted as the input of the collective of practitioners involved 
in the case prior to the round. 
The above shows that the core participants of a ward round are the patient and 
the medical team, consisting of a consultant and trainee medical practitioners. 
This core may be extended according to need, convenience, principle, or various 
other factors. 
Alternative definitions of rounds 
Definitions of ward rounds vary, but all involve a team of practitioners travelling 
from patient to patient, either physically or mentally, and considering each 
patient’s case in turn. A minimalist definition of Bedside Interprofessional 
Rounds is:  
‘encounters including 2 physicians plus a nurse or other care provider 
discussing the case at the patient’s bedside’ (Gonzalo et al., 2014c, p. 
646). 
A fuller definition of Multidisciplinary Bedside Ward Rounds is:  
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‘a structured round where key clinicians involved in the patient’s care 
meet together to discuss the patient’s care and the coordination of that 
care. The round is a place where dialogue and feedback occurs in relation 
to the needs of the patient and provides the multidisciplinary team an 
opportunity to plan and evaluate the patient’s treatment and transfer of 
care together. The round is patient centred and is based on the needs of 
the patient and their carers. The frequency of the round is determined by 
the needs of the patient/carer population’ (NSW Department of Health, 
2011). 
Despite there being no agreed definition of a ward round (Cohn, 2014; Royal 
College of Physicians & Royal College of Nursing, 2012; Walton et al., 2016), the 
sections above suggest that many of the features of rounds are standard enough 
to support a definition for the purpose of this thesis. 
The definition adopted here 
The discussion above led to the adoption of the following definition. Ward 
rounds are:  
‘medical teams travelling sequentially from inpatient to inpatient and 
stopping at the bedside of each to discuss, consider and make decisions 
about the details and overall management of care, such as diagnosis, 
prognosis and treatment planning’. 
Key message 
Ward rounds are a complex activity. Rounds come in various types, each 
undertaking a wide range of activities, and possibly involving different types of 
participants. There is a core form of round, however, and this was defined. The 
definition highlights the importance of group reasoning.  
3.1.2 The History of Ward Rounds 
Understanding of the history of rounds provides an opportunity to situate the 
role of group reasoning within context. 
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Historical overview  
The medieval Islamic world is credited with inventing hospitals, and these 
involved bedside teaching from at least the 12th century (Nowsheravi, 1983). 
Moving to 16th century Europe, Giovanbattista da Monte, commonly known as 
Montanus and regarded as the father of modern medicine, established the 
practice of bedside rounds for teaching clinical skills to students in Padua 
(Franceschetti et al., 2005). 
In France in the 17th century, the principle of daily ward rounds was established 
in a hospital code of conduct to respond to concerns about the inadequate 
treatment of poor patients (Shetty et al., 2017).  Franciscus de la Boe Sylvius, the 
most famous clinical teacher of 17th century Europe, championed bedside 
teaching in Lieden, describing the process in his 1664 publication (Linfors & 
Neelon, 1980). 
In the 18th century, Herman Boerhaave, known as the founder of clinical 
teaching and the modern academic hospital, is credited with popularising ward 
rounds, again in Leiden. His scheme of medical education underpins all modern 
medical education practices (Underwood, 1968). 
Early in the 19th century, the English physician Thomas Percival published what is 
considered the first modern code of medical ethics. This was used as the basis 
for the minimum requirements for medical education and training, upon the 
inauguration of the American Medical Association in the mid 1800’s (Riddick, 
2003).  
Ward rounds as a contemporary practice were pioneered by the Canadian 
physician Sir William Osler, one of the four founding professors of Johns Hopkins 
Hospital in the United States, where he established bedside teaching rounds 
around the end of the 19th century (Sweet & Wilson, 2011). Christian (1949) 
provides a vivid description of Osler’s ward round practices, where interns, 
clerks, residents and assistants would follow him from patient to patient, 
interacting with the patient, conducting physical examinations and discussing 
the case within the team. 
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Osler’s plan involved medical trainees residing at the hospital, which was also 
intended to improve the quality of clinical work being performed in the hospital 
(Huddle & Ende, 1994). The current roles of residents and interns arose out of 
these developments (Wentz & Ford, 1984). One important feature was that 
residents and interns were expected to participate in and take responsibility for 
patient care, with experienced practitioners visiting the round to provide advice 
and to solve problems (Huddle & Ende, 1994). 
From these beginnings, over the course of the 20th century ward rounds have 
become an integral element of care in hospitals across the world (O'Hare, 2008). 
The changing purpose of ward rounds 
Training was the stated purpose of ward rounds through their inception period. 
Wentz and Ford (1984) pointed out that the contemporary model of internship 
commenced at the newly opened Johns Hopkins hospital in the late 19th century, 
and coincided both in time and place with the commencement of modern ward 
rounds. Huddle and Ende (1994) noted that the focus on education, which 
sometimes left little time for performing hospital work, was transformed 
through the 20th century until trainees were fully involved with hospital work, 
sometimes with teachers infrequently visiting the ward. 
Payson  and Barchas (1965), in a time study of rounds, made no reference to 
teaching in the round’s activities. Whilst teaching may have been occurring, it 
had thus become a by-product of patient care, where senior practitioners 
oversaw the care and provided education through activities such as role 
modelling and providing advice, rather than by explicitly teaching. 
In 1969, a debate occurred concerning whether the teaching ward round was 
obsolete (Cohen, 1969; Jennett, 1969; MacLennan, 1969; Milne, 1969), where 
the view was expressed that the normal working round was not suitable for 
teaching, although other variants such as the grand round were more 
appropriate. More recently, Laskaratos et al. (2015) sent questionnaires to 
medical trainees and discovered that 65% of respondents reported that teaching 
either never occurs or sometimes doesn’t occur in rounds. 
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There are three possible arguments about the question of whether to include 
training in a ward round analysis. One is that rounds are primarily about care, 
thus it is legitimate to exclude training. Another is that care and training are 
integrated and thus both need to be considered equally in any analysis. A middle 
path is that they are integrated, but only in that training occurs as a by-product 
of the care, thus it is legitimate to focus predominantly on care and selectively 
include training where appropriate. This latter strategy, as a sensible 
compromise, is adopted in this thesis. 
The reported decline of ward rounds  
Despite the prevalence of rounds, reports that they are on the decline have long 
been common. Linfors and Neelon (1980) asserted that ward round prevalence 
had declined in the United States, citing studies between 1964 and 1978 
showing that 20% or less of attending time was spent at the bedside (Collins et 
al., 1978; Payson  & Barchas 1965).  
Over thirty years later, one group of researchers has produced several studies of 
bedside teaching premised on the fact that the practice has decreased 
significantly in recent times, but rely on evidence from decades earlier to 
underpin this claim (Gonzalo et al., 2014a; Gonzalo et al., 2013; Gonzalo et al., 
2014b; Gonzalo et al., 2014c). These concerns are echoed by Surani and Varon 
(2015), who claim that indirect patient care is becoming the norm, but again rely 
on research from over 35 years prior as evidence. The claimed decline has been 
consistently cited, such as Thibault (1997), but the evidence is sparse. 
Bokey et al. (2016), in contrast, state that there is no evidence of a decline in the 
prevalence or importance of ward rounds. Furthermore, one of the authors of 
the influential Royal College of Physicians and Royal College of Nursing (2012) 
report, has pointed to the enormity of the resources used in ward rounds and 
their massive importance to the medical system (Caldwell, 2013). 
From the above, it appears that ward rounds are holding their own and, judging 
from the attention that they have received in recent years from professional 
bodies (Royal College of Physicians & Royal College of Nursing, 2012) and 
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government departments (NSW Department of Health, 2011), are likely to 
remain an important and central element of patient care in hospitals well into 
the future. 
The recent rise of alternatives  
Standardised processes have been introduced to improve ward round efficiency. 
One example is ‘lean rounds’ introduced by Vats et al. (2012) in paediatric care. 
This initiative modified rounds to focus on essential activities, minimise didactic 
teaching, move family updates to another time and cluster patients 
geographically, resulting in improved timeliness, efficiency, throughput and 
satisfaction. In another example, Jensen et al. (2016) surveyed practitioners to 
determine how to improve ward rounds, using the results to design a new round 
process. Other than introducing checklists, however, the new process only 
involved factors external to the round, such as renaming rounds as consultations 
and dedicating a specific room for consultation. 
Another variant, related to lean rounds, is the Structured Interdisciplinary 
Bedside Round. Designed to improve communication in multidisciplinary rounds, 
these employ checklists and daily goal sheets, and involve six timed steps 
restricted to a total of only 3 minutes per patient (Stein et al., 2015). This is 
clearly insufficient time to support meaningful reasoning. Despite their 
popularity, there have recently been doubts raised about their effectiveness 
(Huynh et al., 2017). 
These initiatives point to the perceived importance of improving ward round 
efficiency. But efficiency must be judged in the context of whether rounds are 
achieving their intended outcomes, hence the importance of exploring ward 
round reasoning mechanisms. 
Key message 
Ward rounds have evolved from focusing on training to focusing on treatment 
and care planning. Although a central practice in hospital care, they are under-
researched. Attempts to modify or reform rounds have occurred, but these have 
not been based upon the core role of group reasoning. 
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3.1.3 The Importance of Group Reasoning 
Ward rounds are a form of medical teamwork, and the need for teamwork arises 
through various interconnected forces. This section outlines some of these. 
Multimorbidity 
Boyd and Fortin (2010) noted the prevalence of multimorbidity and the effects 
that this has on the complexity of decision making, defining multimorbidity as 
existing when multiple chronic conditions are present but where no condition is 
necessarily central. This contrasts to the traditional practice of treating patients 
based on an index condition, possibly with associated comorbidities. 
Caughey and Roughead (2011) also pointed to the challenges that increasing 
multimorbidity poses for health care. These include the difficulties in applying 
clinical guidelines, coordinating care across different services, applying decision-
making strategies, and dealing with clashes of preferences and priorities. These 
issues are associated with the reasoning practices of practitioners working in 
teams. 
Attempts have been made to measure multimorbidity. Huntley et al. (2012), 
extending an early paper of de Groot et al. (2003), conducted a review and 
found 194 articles outlining 17 different indices, indicating the seriousness of 
multimorbidity as a problem. 
Given medicine’s technical dimension, improving guidelines is an option for 
dealing with multimorbidity. Uhlig et al. (2014) suggests ten practical steps for 
developing more appropriate guidelines. These consist of: nominating and 
scoping topics, appropriately selecting members, refining key questions, ranking 
outcome importance, conducting reviews, assessing the quality of evidence, 
trading off benefits against harms, and formulating and grading the strength of 
recommendations. 
Treadwell (2015), however, asserts that guidelines are inappropriate for 
multimorbidity as they are prescriptive, additive and based upon cohorts non-
representative of most patients. Sturmberg (2014) also suggests that taxonomic 
approaches are inappropriate, instead suggesting that the concept of emergence 
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might be helpful, where practitioners reason about the interconnectedness and 
interdependence of factors associated with the patient’s health concerns. 
It appears that multimorbidity issues are not best addressed through processes 
and procedures. Team work is essential, thus practices such as ward rounds are 
important. The collaborative reasoning of practitioners is central to addressing 
multimorbidity related challenges. 
Complexity 
Complexity may be considered as a justification for collaborative medical 
reasoning. Glouberman and Zimmerman (2002) pointed to knowledge tensions 
that contributed to complexity in the Canadian medical context. These included 
professional versus lay knowledge, evidential versus experiential knowledge, 
raising versus lowering professional boundaries and data versus narrative based 
knowledge. 
Definitions of complexity typically involve various domains, including 
multimorbidity. For example, Loeb et al. (2015) examined various definitions and 
developed a typology based on four categories: medical complexity, 
socioeconomic factors, mental illness and patient traits.  
Complexity is associated with issues concerning social environments, functional 
status, cognitive ability, therapy adherence, adverse drug reaction risk and 
multimorbidity, and guidelines are considered unsuited to addressing these 
(Nardi et al., 2007). Accordingly, a thorough, multi-dimensional, interdisciplinary 
approach to patient management should be practised and practitioners should 
move from emphasising diagnosis and managing specifics to optimising and 
preserving functional status. 
Shippee et al. (2012) also focused on functional aspects, noting that patients’ 
workload demands associated with managing their illnesses are to be viewed in 
the context of their capacity to cope with those demands. Imbalances between 
workload and capacity, which accumulate over time, drive complexity. 
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Multidimensional measures of complexity are frequently researched. Examples 
include Ryser et al. (2005), which compared three different indices in the 
context of traumatic brain injury, McDonald et al. (2013), which adapted and 
automated an existing commonly-used medication complexity index, and Min et 
al. (2013), which developed and validated a complexity of care index for the 
geriatric context.  
Not all researchers are convinced of the importance of complexity, however. 
Manning and Gagnon (2017) argued that the concept has become vacuous, 
mapping how views of complexity have developed over recent decades, 
concluding that despite complex patients clearly existing, the increased focus 
may signal little more than the scope expansion of health care analysis. 
Bounded rationality and related concepts  
The above has outlined the increasing focus on multimorbidity and complexity, 
placing extra demands on medical practitioners, which suggests collaborative 
reasoning as a solution. This relates to the concept of bounded rationality, 
introduced by Simon (1956) in the context of economic behaviour. Here, 
cognitive limitations prevent individuals from analytically deciding between 
options, thus other types of rationality are required, particularly heuristics. 
Practitioners look for options satisfying acceptability criteria rather than 
optimising decisions through calculation.  
Patel et al. (2002) referred to bounded rationality, however claimed that neither 
analytic nor heuristic approaches sufficiently explain the main modes of medical 
reasoning. Instead, new paradigms have emerged, such as NDM, discussed 
further in section 3.2. Patel et al. (2002) noted that new frameworks need to 
recognise that decision makers live in an interconnected social world with other 
agents who jointly determine decisions. 
Croskerry (2002) listed thirty cognitive biases and failed heuristics found in 
medical reasoning, although these predominantly concern individual reasoning. 
Suggested remedies involved decision rules and other cognitive strategies, but 
group reasoning can help to protect against individually sourced errors. For 
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example, Lichtenstein and Lustig (2006) has suggested the use of Balint Groups, 
a type of group meeting of clinicians, to assist with such problems. 
These points illustrate that complexity is of concern because it poses problems 
that transcend the reasoning capacity of individual practitioners. Practitioners 
rely on heuristics to cope, but these are subject to biases and errors. 
Collaborative group reasoning is an alternative remedy. 
Errors  
One consequence of failed reasoning is medical errors. Institute of Medicine 
(2000) highlighted the enormity of the problem, both in terms of human lives 
and financial costs, noting that errors increase alongside increasing complexity. 
Recommendations were provided, although these mainly addressed health 
systems rather than clinical practices. 
A subsequent report (Institute of Medicine, 2015) noted that extensive post-
mortem examination research has found approximately 10% of patient deaths 
and of hospital adverse events are associated with diagnostic errors. The first of 
eight goals presented in the report concerned facilitating teamwork among 
practitioners, patients and families. Of twenty recommendations, the first 
concerned ensuring that practitioners have the required knowledge, skills and 
resources and are supported in practising teamwork. 
Morganti et al. (2009), in investigating Quality Assurance procedures for 
addressing errors in the radiotherapy context, connected error identification to 
a complexity index. The study found that errors were related to complexity but 
not to the type of treatment being provided. Calderón-Larrañaga et al. (2012) 
considered errors and multimorbidity in a retrospective study of almost 80,000 
patients and showed that multimorbidity was the highest risk factor for adverse 
drug events. Polypharmacy, number of specialties and number of physician visits 
were also important risk factors. 
Mathisen and Krogstie (2012b) noted that failed teamwork is a main cause of 
adverse drug events and that team collaboration and understanding are crucial 
issues, calling for practitioners to identify with the team’s success rather than 
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their own. Tschan et al. (2009), in studying diagnostic accuracy and teamwork in 
emergency medicine, found that exposing explicit reasoning and talking-to-the-
room (see section 3.2.2) related to improved accuracy, whilst considering more 
information did not. 
The subsections above assert that teamwork is required because medical work is 
complex and, arguably, increasingly complex. Complexity, which results in 
errors, is more than multimorbidity. The link between complexity and errors is 
through the limits of human reasoning, and groups reasoning together provides 
one potential solution for overcoming these limits. 
Administrative drivers of teamwork 
Ward round reasoning has a non-clinical dimension. As Cohn (2014) noted, ward 
rounds presumably result in organisational benefit. Hospitals must manage bed 
availability, thus practitioners reason about admissions and discharges 
accordingly. Bharwani et al. (2012) suggested improvements to rounds but 
acknowledged that bed availability may compromise ideal teamwork conditions. 
Hospitals aim to minimise errors due to costs, as well as to avoid human harm. 
Institute of Medicine (2000), almost two decades ago, quoted the health care 
costs alone of medical errors in the US to be up to 15 billion dollars. This 
presents a strong imperative to improve collaborative reasoning in hospital 
wards, given the link between reasoning and errors.    
Key message 
Several features of the contemporary health system make group reasoning 
essential for rounds. These include the prevalence of multimorbidity and 
complexity, the bounded rationality of practitioners, the costs of errors and the 
administrative requirements of rounds. 
3.1.4 The Purpose of Rounds 
Section 3.1.2 noted that, over time, rounds had transformed from educative to 
patient-care purposes. This section examines the patient care dimension more 
closely. Although not discussed below, it is noted here that education is 
intertwined with patient care. Although Stickrath et al. (2013) asserted that 
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training  had decreased as a percentage of ward round time, participation in 
care planning, whether directly or by observing, has an educative effect. For 
example, Gonzalo et al. (2013) refer to the value of role modelling and of 
feedback opportunities, which may not exist were it not for rounds.  
The care process 
The goal of delivering patient care suggests nine interrelated purposes, together 
forming a flow. These purposes may be thought of as a chain, whereby any 
interruption in the flow will undermine the entire reasoning process. The 
purposes are described as follows. 
1. Collect, share and integrate information  
Giri et al. (2013), in surveying ICU practitioners about ward round objectives, 
found data gathering to be the second most prevalent response. Similarly, 
summarising relevant health data was one of six goals listed in NSW Department 
of Health (2011). Sharing information is commonly listed as a purpose (Hodgson 
et al., 2005; Manias & Street, 2001) and ward rounds may be the only 
opportunity for practitioners to get together for this (Shetty et al., 2017). Rounds 
present opportunities to conduct physical examinations with relevant 
practitioners present (Herring et al., 2011) and for the team to together hear the 
patient’s story (Catangui & Slark, 2012). 
2. Understand the case and review progress  
Ward rounds present opportunities to understand the case through reviewing 
the patient’s progress compared to the predicted trajectory (Royal College of 
Physicians & Royal College of Nursing, 2012). Giri et al. (2013) found that team 
consensus was an objective, noting the importance of constructing shared 
mental models. Patient assessment, where patients are reviewed, was reported 
by all respondents in one study to be central to defining the round (Pucher et al., 
2015). Catangui and Slark (2012) referred to the requirement to jointly interpret 
the patient’s concerns, NSW Department of Health (2011) referred to discussing 
how the patient is progressing towards identified goals, and Cohn (2014) to 
reviewing medications and assessing whether the patient is coping. 
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3. Form, review, refine or change a diagnosis  
Studies note issues concerning diagnoses, although this less frequently 
mentioned than may be expected. Stickrath et al. (2013) and Cohn (2014) 
mentioned diagnosing without providing details. Herring et al. (2011) referred to 
revising diagnoses, adding that clinicians often struggle to agree. Royal College 
of Physicians and Royal College of Nursing (2012) provided more detail, pointing 
out that diagnoses are formed, changed or refined, that technical changes have 
increased diagnostic complexity and that patients are often not properly 
prepared for ward round interactions. 
4. Make decisions  
A further purpose is to facilitate collectively made decisions (Shetty et al., 2017). 
Gonzalo et al. (2013) refer to combined decision making reached through team 
consensus. These decisions may concern treatment options or future 
investigations (Herring et al., 2011; Royal College of Physicians & Royal College 
of Nursing, 2012). Birtwistle et al. (2000), in discussing grand rounds, points out 
that larger groups will focus more on education whilst smaller rounds will focus 
more on decision making. 
5. Construct a plan  
Constructing a treatment or management plan is a commonly cited purpose of 
rounds and is often considered the most important. Giri et al. (2013) found the 
primary purpose was to develop a plan of care, which often involved a discharge 
plan (Herring et al., 2011; Royal College of Physicians & Royal College of Nursing, 
2012). The literature review of Walton et al. (2016) found that, of eight types of 
rounds identified from 39 studies, all had planning patient care as a purpose, 
except for teaching rounds and reviews of the ward which had no identified 
purpose. Other literature which identified constructing a plan as a purpose of 
ward rounds included Hodgson et al. (2005), Catangui and Slark (2012); Cohn 
(2014); NSW Department of Health (2011); Pucher et al. (2015); Stickrath et al. 
(2013). 
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6. Making arrangements to implement plans  
After constructing a plan, a further purpose is to organise its implementation. 
Royal College of Physicians and Royal College of Nursing (2012) referred to 
making arrangements for discharge, but other aspects of the plan also need 
arranging. The NSW Department of Health (2011) report lists one goal of rounds 
to be clarifying the responsibilities of team members in relation to the plan’s 
implementation. One of the subthemes found by (Giri et al., 2013) concerns 
allocating tasks to participants for the following 24 hours. 
7. Ensuring that practitioners are on the same page for the plan  
Another important purpose is to ensure that the relevant practitioners hold a 
consistent view of the case, particularly with respect to involvement in the 
patient’s care. In Pucher et al. (2015), when practitioners were asked to define 
their expectations of the round, more than half reported that the round was a 
forum for interprofessional communication so that all were aware of issues such 
as the patient’s concerns. Gonzalo et al. (2013) noted that rounds help develop 
teams, fostering the link between communication and decision making, thus 
enhancing patient care. Responses in Giri et al. (2013) involved comments about 
practitioners agreeing on and understanding the plan. NSW Department of 
Health (2011) identified clarifying responsibilities regarding the plan’s 
implementation and Birtwistle et al. (2000) referred to ensuring that weekend 
staff were aware of the patients’ requirements. 
8. Communicating with the patient or family  
Another purpose is to communicate with patients and families, partly to address 
concerns and anxieties (Giri et al., 2013; Hodgson et al., 2005). In Pucher et al. 
(2015), almost two thirds of respondents stated that patient communication was 
an expectation of rounds. As Swenne and Skytt (2014) noted, the round is one of 
the most important forums for communication between patients and caregivers. 
As well as patients desiring involvement, communication is needed for issues 
such as compliance with treatment (NSW Department of Health, 2011). Ward 
rounds also provide an opportunity to develop trust and rapport between 
   
82 
 
practitioners, patients and families, which can reduce anxiety and fear and help 
recovery (Royal College of Physicians & Royal College of Nursing, 2012). 
9. Safety checking  
The ward round is also an evaluative forum, whereby problems or errors may be 
noticed. As an administrative practice, rounds ensure that patients are reviewed 
on a regular basis (Cohn, 2014) even without physical contact between patients 
and practitioners. Royal College of Physicians and Royal College of Nursing 
(2012) specifies active safety checking as part of the standard process, thus 
reducing errors. This addresses issues arising from lack of continuity of care and 
multiple practitioners servicing the case. 
These nine aspects of the purpose of rounds are each connected with specific 
types of activities. Points 1 and 9, concerning collecting and integrating 
information and safety checking, are associated with information gathering. 
Points 4, 5 and 6, concerning planning, are associated with decision making. 
Points 2, 3, 7 and 8 concern understanding the case, particularly regarding 
diagnosing and communicating, and are associated with sense making. These 
categories are reflected in other areas of the literature and provide guidance on 
how to best understand ward round reasoning. 
Other purposes 
As already mentioned, organisational benefits also underpin rounds, otherwise it 
is difficult to see how they continue to be so widely practiced (Cohn, 2014). 
Patient satisfaction (Gonzalo et al., 2014b), efficiency and process 
improvements, and risk management through checklists and other quality 
control processes (Mansell et al., 2012) all have administrative dimensions. 
Sociocultural purposes, such as maintaining standards in the medical profession, 
form another dimension of purposes. Further discussion of these is beyond the 
scope of this thesis. 
Key message 
Ward round reasoning should be understood in the context of the purposes of 
rounds, particularly those connected with care planning. The purposes outlined 
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above connect with information gathering, sense making and decision making, 
thus providing guidance on how to interpret ward round reasoning. 
3.1.5 The Effectiveness of Rounds 
Studies commonly note that ward round effectiveness is not well understood. 
Rounds are central to hospital care but hospitals know little about them, in 
contrast to their other business activities (Caldwell, 2013). Ascertaining the 
global effectiveness of rounds may be impossible but aspects of their 
effectiveness may be identified. 
Ward round quality is an issue which is commonly linked with standardising 
rounds (Amin et al., 2012; Blucher et al., 2014; Najafi et al., 2015). Checklists 
have been proposed for improving quality by introducing a greater degree of 
consistency to ward round practice (Mansell et al., 2012). Lane et al. (2013) 
reviewed literature concerning evidence-informed practices for rounds and 
found 43 articles, eight of which involved checklists. One possible motivation for 
this attention is the belief that failing to perform actions accounts for more harm 
than overt actions (Pannick et al., 2014). 
One way to consider effectiveness is by asking whether rounds meet the patient-
care purposes outlined in section 3.1.4. A full discussion of all purposes is 
beyond the scope of this thesis but some of those that frequently arise in the 
literature, such as patient assessment, communication and teamwork, will be 
discussed in more detail below. 
‘The ward round is broken’ 
Several articles have claimed that ward rounds are outmoded. Sweet and Wilson 
(2011) criticised rounds’ medical focus as anachronistic, instead calling for BPS 
approaches. Launer (2013) suggested that practitioners are too busy to engage 
with the round, creating disappointing experiences for both patients and 
practitioners, and suggested that some tasks occurring in rounds should be 
performed either before or afterwards. Morgan (2017) also criticised rounds by 
arguing that complex problem-solving elsewhere would never be handled by 
jumping from one problem to the next with such little time at each. 
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Outcomes studies 
Some studies have linked patient outcomes with ward round practice. Gonzalo 
et al. (2014b) surveyed internal medicine nurses and physicians regarding their 
perceptions of interprofessional bedside rounds. Perceived benefits involved 
reduced length of stay and improved consultation timeliness, although these 
were relatively lowly ranked. 
Pucher et al. (2015) studied surgical rounds and found that 23 of 25 interviewees 
believed that ward round quality affected patient care, although what outcomes 
were affected and how was not explored. The connection between surgical ward 
round quality and patient outcomes was also explored in an observational study 
(Pucher et al., 2014a). Rounds were assessed on the quality of patient 
assessment and on non-technical skills demonstrated. The study found that 
lower quality rounds resulted in a greater number of preventable complications. 
Whilst not demonstrating that rounds are effective, the study shows that higher 
quality rounds are potentially more effective than lower quality rounds, and 
links ward round quality with reasoning. Although these studies are restricted to 
surgical rounds, Pucher and Aggarwal (2015) call for similar studies to evaluate 
ward round quality elsewhere. 
Southwick et al. (2014) introduced ward round changes based on principles used 
in the domain of athletics. Improvements in length of stay, readmission rates 
and stakeholder satisfaction were noted. O'Mahony et al. (2007) modified 
rounds in an internal medicine ward to be multidisciplinary and noted reduced 
length of stay along with several perceived improvements. These studies, again, 
are limited to demonstrating that some rounds are more effective than others.  
Stein et al. (2015) also explored how changes to rounds result in improvements. 
Rounds were modified along accountable teams principles through introducing 
unit-based teams, structured interdisciplinary bedside rounds (SIBR), 
performance reporting and co-leadership. The SIBR initiative was found to 
improve the information environment between patients and practitioners. In 
contrast, Huynh et al. (2017) reported on the implementation of SIBR in two 
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aged-care wards and found no improvements in length of stay or 28-day 
readmission rates.  
Bradfield (2010), commenting on recommended improvements to rounds in the 
Garling (2008) report, claimed that little or no evidence exists that the 
recommended modifications produce benefits. The effectiveness of ward rounds 
is an interesting question which, whilst well beyond the scope of this thesis, is a 
topic for further consideration. 
Studies concerning time 
SIBR and other initiatives based on lean working practices have been introduced 
to improve rounds. Vats et al. (2012) reported on the introduction of a patient-
centric standardised ward round process. This was found to decrease ward 
round duration, support more patient visits, increase satisfaction and hasten the 
discharge of patients. Jensen et al. (2016) reported on the piloting of a lean 
round process and noted that, despite differences between patients and 
practitioners in describing what makes a good round, the new process produced 
shorter rounds, better planning and greater patient satisfaction. 
Cardarelli et al. (2009), in a study of paediatric intensive care rounds, timed 
rounds to determine cost-effectiveness and found that they are a low-cost 
intervention that achieves many benefits. Although a variety of other studies 
have explored time use in rounds (Bhansali et al., 2013; Creamer et al., 2010; 
Gonzalo et al., 2014c; Jones et al., 2014), these have focused more on improving 
efficiency rather than on determining whether rounds are effective. Cohn 
(2014), however, points out that much time is wasted in rounds. 
Communication and collaboration 
The effectiveness of rounds as a communication and collaborative work 
platform is also the subject of much research. Wölfel et al. (2016) interviewed 
practitioners about required competencies and found nine fields, with over 70% 
of respondents naming communication, organisation and collaborative 
reasoning as essential. One study explored whether team sense-making 
improved outcomes (Leykum et al., 2015) by observing team discussions and 
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assessing the quality of team sense-making through a standardised measure. 
Higher performance in sense-making was shown to result in shorter lengths of 
stay and fewer complications. 
Zwarenstein et al. (2013) studied communication and coordination between 
physicians and other practitioners by directly observing ward round discussions. 
Physicians’ decision making was found to occur in isolation and interventions to 
improve communication were called for to improve efficiency, patient-
centeredness and outcomes. Liu et al. (2013) performed a discourse analysis of 
communication about medication information and found that traditional 
working hierarchies interfered with effective communication. 
Non-technical skills have also received attention. A team of researchers has 
produced several articles applying an instrument to measure the level of non-
technical skills demonstrated by practitioners in rounds (Pucher et al., 2014a; 
Pucher et al., 2015; Pucher et al., 2014b; Pucher et al., 2013), claiming that these 
skills underpin successful rounds. These skills include communication, 
cooperation and interaction, where information is verbalised, practitioners 
encouraged to participate, and time managed appropriately. Other studies, such 
as Harvey et al. (2015) and Murray et al. (2016), take a similar approach with 
overlapping conceptions of the required skills. 
The use of IT in rounds is a related aspect, with studies showing how these can 
interfere with the interpersonal dimensions of rounds (Baysari et al., 2011; 
Morrison et al., 2011; Plumb et al., 2017). 
To summarise, non-technical skills, including communication, are claimed to 
underpin the quality of ward rounds, and IT tools can be counterproductive in 
developing these skills. This suggests that face-to-face group reasoning skills are 
an important focus. 
Teamwork  
Teamwork is frequently connected with effective rounds. Amin et al. (2012), in 
reporting on the implementation of a checklist prompting sharing and clarifying 
information in rounds, noted that teamwork is not a reality, due largely to 
   
87 
 
cultural priorities given to professional autonomy. Bharwani et al. (2012) and 
Lewin and Reeves (2011) similarly reported that practitioners in rounds work in 
parallel rather than together. As Bradfield (2010) noted, teamwork is difficult to 
adopt in such an individualised culture. Practitioners, however, feel that 
teamwork improves outcomes (Baathe et al., 2014). 
Although teamwork is perceived as one of the factors underpinning ward round 
effectiveness, it might have the opposite effect if it challenges existing 
professional identities (Baathe et al., 2016). Teamwork must be considered 
alongside calls for more representation of non-medical knowledge input, such as 
from nurses (Weber et al., 2007) or pharmacists (Najafi et al., 2015), and for 
greater multidisciplinary involvement in rounds. 
Technical dimensions of effectiveness 
Non-technical skills associated with ward round effectiveness were described 
above. These involved the communication and collaboration occurring in 
managing the patient’s care. Other studies consider the technical dimensions of 
effectiveness through using checklists. The measurement tool of Pucher et al. 
(2014a), for example, included 12 categories of technical skills alongside 5 
categories of non-technical skills. Mansell et al. (2012), in exploring checklists 
used for testing consistency in rounds, included 17 evidence-based items, at 
least 10 of which are mainly technical. Whilst technical skills are clearly 
important, the focus in this thesis is on reasoning practices, rather than the 
content of reasoning, thus non-technical dimensions have dominated the above 
discussion. 
Key message 
Group reasoning is an element of ward round effectiveness. Various factors 
contribute to effectiveness, such as teamwork, collaboration, time use and 
practitioner skills. It is unclear whether rounds are effective, however. 
Understanding the nature of group reasoning can assist in providing an answer 
to this question. 
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3.1.6 Other Practices Associated with Rounds 
Other topics in health care practice are associated with ward rounds. These 
include MDMs, interprofessionalism, PCC and SDM. 
Multidisciplinary Meetings 
MDMs, like ward rounds, involve practitioners meeting to decide treatment or 
care management issues for patients. MDMs include a wider range of 
participants and, like grand rounds, may be selective in the patients discussed. 
MDMs and rounds overlap, hence learnings from MDMs may be applicable to 
rounds. Although some ward round studies focus on multidisciplinary rounds 
(Fiddler et al., 2010; O'Mahony et al., 2007), the two domains are generally not 
cross-referenced. 
Ke et al. (2013) conducted a literature review investigating MDM cost-
effectiveness. Fifteen studies were located, covering a wide variety of contexts 
including six countries, three types of study design, three types of economic 
evaluation, eight disease types, inpatients versus outpatients, two types of 
decisions and various frequencies of meetings. The study concluded that there 
was not enough information to determine whether MDMs were cost-effective. 
This casts doubt on the feasibility of evaluating ward round cost-effectiveness. 
Pillay et al. (2016), in another literature review, considered 27 articles 
addressing the impact of MDMs on patient assessment, management and 
outcomes in the oncology context. The review located little evidence that MDMs 
improve clinical outcomes. Diagnostic reports were increased by 4% to 45%, 
however, and pre-operative staging and neo-adjuvant/adjuvant treatment 
improved. The conclusion was that patient assessment and management are 
influenced by MDMs, although clinical outcomes may not be. 
In yet another literature review, Krauss et al. (2016) considered the processes of 
MDMs to establish how they are performed, what variations occur in practice, 
what problems are identified and what solutions have been proposed. Again, 
the results were mainly negative, failing to identify a unified workflow model. Of 
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the problems identified, more than half were of a technical nature but few 
technical solutions had been proposed. 
The influences on MDMs were explored by Lanceley et al. (2008) in a study of 
weekly cancer MDMs. Three major themes of influences were noted: 
domination by medical practitioners, decision making shaped by an overriding 
need to comply with diagnostic and treatment policies, and the level of pre-
existing knowledge about the patient. 
Interprofessionalism and teamwork 
In a concept analysis by Xyrichis and Ream (2008), teamwork was found to draw 
value from professionals with complementary backgrounds and skills. Teamwork 
featured collaboration, open communication and SDM, all of which occur in 
ward rounds. 
D'Amour et al. (2005), in reviewing interprofessionalism definitions and 
frameworks, found five related concepts: sharing, partnership, power, 
interdependency and process. Sharing included shared responsibilities, decision-
making and data. Partnerships involved communication so that professionals are 
aware of the perspectives of their peers. Interdependency recognised the 
increasing complexity of health care and that synergies will arise, maximising 
individual contributions and producing results greater than the sum of its parts. 
Processes were claimed to be the key to understanding interprofessionalism, 
particularly interactive and transforming processes and the structuring of 
collective action. 
Further analysis of interdisciplinary collaboration (Petri, 2010) resulted in a 
revised definition: ‘an interpersonal process characterized by healthcare 
professionals from multiple disciplines with shared objectives, decision-making, 
responsibility, and power working together to solve patient-care problems; the 
process is best attained through an interprofessional education that promotes 
an atmosphere of mutual trust and respect, effective and open communication, 
and awareness and acceptance of the roles, skills, and responsibilities of the 
participating disciplines’ (p80). Several notable features, such as mutual trust, 
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open communication and role acceptance, are of central relevance to ward 
rounds. 
Weinberger et al. (2015) developed an interprofessional decision-making model 
for complex patients. The importance of structural approaches to critical 
reasoning was stressed, in particular to patient safety and quality of care risks 
associated with the use of heuristics and intuition. Factors underpinning the 
model included patient data, primary carers, patients and their families, medical 
literature, medical technology and decision systems. The model was described 
as a hybrid human and information systems approach which combined medical 
and interprofessional perspectives. 
Patient-Centered Care  
PCC is recognised as an important principle underpinning medical practice 
(Epstein & Street, 2011), highlighted by its inclusion as one of six aims in the 
influential ‘Quality Chasm’ report (Institute of Medicine, 2001). This defined PCC 
as ‘providing care that is respectful of and responsive to individual patient 
preferences, needs, and values, and ensuring that patient values guide all clinical 
decisions’ (p6) and recommended redesigning health processes around making 
patients the source of control over decisions, sharing knowledge and ensuring 
information flows freely. As these are closely associated with the practice of 
ward rounds, PCC is a central consideration for rounds. 
Practitioners’ communication skills with patients is an essential focus of PCC 
(Levinson et al., 2010) and high quality communication has positive associations 
with health outcomes (Stewart et al., 2000). Communication between 
practitioners relates to interprofessionalism and teamwork, but ward rounds 
also involve patients, thus communication elements of PCC are of central 
importance for rounds. 
PCC and interprofessionalism together raise issues for the conduct of ward 
rounds. Fox and Reeves (2015) raises potential unintended consequences 
concerning hierarchical professional relationships, suggesting that PCC strategies 
may be used by more powerful groups to diminish the power of others, 
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including patients. This casts doubt on the benefits of greater patient 
involvement in rounds where hospital processes and procedures enhance the 
prominence of hierarchical professional roles. 
Although patient involvement is not a necessary condition of PCC, it is 
commonly included. Patient involvement often takes the form of SDM, as 
indicated by references to concepts such as patient preferences in the PCC 
literature. SDM has been described in one article’s title as ‘The Pinnacle of 
Patient-Centered Care’ (Barry  & Edgman-Levitan 2012).  
Shared Decision Making  
Charles et al. (1997) identified defining features of SDM, including patient 
participation in decision-making, shared information regarding treatment 
options and potential consequences, and patient agreement with treatment 
decisions, all which concern patient involvement. Difficulties surrounding SDM 
were outlined in a subsequent paper (Charles et al., 1999) which identified 
questions concerning the appropriate involvement of patients. These included 
questions around the mandatory involvement of patients, the determination of 
what counts as involvement, and the influences of power, informational and 
status imbalances on involvement. 
Other studies of SDM identify stages or elements of group reasoning. Makoul 
and Clayman (2006) identify essential elements, ideal elements and general 
qualities of SDM. Essential elements include participant discussion of the pros 
and cons of options, ideal elements include mutual agreement on a course of 
action, and general qualities include negotiation, information exchange and 
patient participation. Elwyn et al. (2012) develop a SDM model based on three 
steps: choice talk, option talk and decision talk, each involving patient 
interactions. Lin and Fagerlin (2014) review SDM literature, highlighting three 
stages of decision making. These are information exchange, deliberation and 
decision, again each involving patients. 
Despite the focus on SDM, authors claim that it seldom happens. Godolphin 
(2009) attributes this to practitioners having no place for SDM in their medical 
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scripts, patients not expecting SDM and not objecting to its absence, SDM not 
being auditable, practitioners not being trained in the requisite skills and 
potential conflicts between patient choice and beneficence. Uncertainties also 
arose in a literature review on SDM (Kashaf & McGill, 2015), which found only a 
weak positive association between SDM and quality of life outcomes. SDM, at 
least as practised, is clearly not unambiguously beneficial, thus introducing 
uncertainty about the most appropriate forms of communication and patient 
involvement in rounds. 
Key message 
Ward round reasoning exists alongside other related contemporary medical 
topics, such as MDMs, interprofessionalism, PCC and SDM, and thus should be 
recognised as part of a system. 
3.1.7 Modelling Ward Rounds 
Ward round reasoning has seldom been modelled. Rounds are rarely mentioned 
in medical textbooks (O'Hare, 2008) and a literature search found only 517 
articles for ward rounds, compared to 75,264 for the relatively new topic of 
laparoscopy (Cohn, 2014). This neglect has prompted calls for further studies of 
ward rounds, such as Walton et al. (2016) which called for a better 
understanding of ward round processes so that practitioners are aware of 
expectations and are hence able to contribute accordingly. 
Existing models 
Ward round models are scarce. Fareedi and Tarasov (2011b) used an enterprise 
modelling approach to develop information systems for ward rounds, building 
on the ontological knowledge framework of Dang et al. (2008). The resulting 
models were based upon professional roles, tasks undertaken in the round and 
activities carried out as part of the tasks. Goals included information collection, 
illness-cause identification and treatment decision-making. Tasks focused on 
treatment planning, including activities concerned with diagnosis and treatment 
decisions. The models consisted of numerous processes and information sets 
and were detailed and technologically focused. 
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Mathisen and Krogstie (2012a) integrated three literature areas to discuss health 
care modelling. These areas were process models, situation awareness and 
decision making, and DSS. Fareedi and Tarasov’s study was the only ward round 
model identified. In discussing the state of the art of decision-making with 
respect to diagnosis, treatment and administration, the study found that models 
suffered from the simplistic view that processes are highly structured and linear. 
Models were accused of failing to reflect the complex nature of health work. 
Alternative directions were suggested for more appropriate models, such as 
using design science principles or methods of enterprise modelling (Aguilar-
Saven, 2004). 
Pryss et al. (2015), in developing a digital user interface to support task 
management, produced process models for four types of rounds. The models 
were restricted to noting that a picture of the patient’s health is obtained and a 
decision about treatment is made, without any indication of how this occurs or 
any attempt to model the process in more detail. The criticism of characterising 
rounds as simple linear processes which fail to consider the complexities of 
reality, noted above, applies to these models. 
Existing models fail to address the detailed collaborative group reasoning 
mechanisms occurring in rounds although, alongside the literature on rounds 
and associated medical themes, are still useful for identifying key concepts for 
informing group reasoning mechanisms and models. 
Key message 
Despite theories and models being a standard way of explaining phenomena, 
few attempts have been made to understand ward round reasoning in this way. 
Only one model of ward rounds was discovered, and this was not about 
reasoning. 
3.2 Group Medical Reasoning 
This section discusses collaborative group reasoning in ward rounds. Medical 
reasoning theories are first described, followed by group reasoning in medicine, 
then by other reasoning-related issues. 
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3.2.1 Medical reasoning theories 
Medical reasoning theories have progressed from analytic-based theories, 
representing the traditional, positivist view of medicine, to non-analytic theories 
such as pattern matching, heuristics and intuition. These have been integrated in 
dual-process theories, combining both analytic and non-analytic processes. 
More recently, sense-making and NDM theories have been applied. 
Analytic-based theories 
Hypothetico-deductive method 
The hypothetico-deductive method is regarded as the traditional form of 
medical decision making, although it has been associated more with 
inexperienced practitioners and is considered by many to be weak and 
inefficient (Coderre et al., 2003). Despite this, it is the sole method of analytical 
reasoning described by National Academies of Sciences (2015). Steps involve cue 
acquisition, hypothesis generation to form a working diagnosis, cue 
interpretation for diagnostic refinement, and hypothesis evaluation to verify the 
diagnosis (Patel et al., 2013). 
Abduction and Bayesian reasoning 
A second commonly cited method is Bayesian reasoning (National Academies of 
Sciences, 2015). This is related to abductive reasoning, which occurs when 
practitioners judge the likelihood of a diagnosis being correct, given signs, 
symptoms, test results or other information. The inference is based on the 
reverse likelihood, that of the information being present given the existence of 
the disease. Technically this is a fallacious reasoning form, known as affirming 
the consequent, but if relevant probabilities are known then it is legitimate by 
way of Bayesian reasoning, which proceeds by updating the likelihood of an 
event through the receipt of further information. When relevant probabilities 
are unknown, methods for abductive reasoning still exist (Sanborn & Chater, 
2016) and the method is known as reasoning to the best explanation. Despite 
being formally fallacious, abduction is considered a legitimate form of argument 
(Hahn & Oaksford, 2006). 
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Abduction has a further dimension. Whereas reasoning occurs to ascertain the 
preferred choice from a set of hypotheses, there must be some prior reasoning 
that underpins the choice of hypotheses. That hypothesis-generating reasoning 
is known as creative abduction (Stanley & Campos, 2013), in contrast to the type 
of abduction mentioned in the previous paragraph, known as habitual 
abduction. 
Case-Based Reasoning 
Another analytic approach is Case-Based Reasoning (CBR), where practitioners 
draw on experience to recognise similarities between the current case and a 
prior case, hence identifying a similar diagnosis or treatment decision. The 
process consists of four steps: retrieving prior cases through recognising 
similarity; adapting and reusing the prior case’s solution; revising the solution to 
suit the current case, and; retaining the result as a case for future use (Lopez De 
Mantaras et al., 2005). In a survey of trends, Begum et al. (2011) noted that 
research was growing but that most CBR systems were prototypes. Sharaf-El-
Deen et al. (2014) further noted that, due to complexities, most CBR systems 
were hybrids with other approaches. 
Forwards reasoning 
Forwards reasoning is a further method, noted by Pelaccia et al. (2011) as one of 
the most cited. It is considered the main alternative to the hypothetico-
deductive method (Patel et al., 2013) and is particularly suited to experienced 
practitioners. In this, data is synthesised into a diagnosis through using rules for 
reasoning in inferential steps from data to hypotheses (Norman et al., 1999). 
The use of forwards reasoning by experts has been linked to the extensiveness 
of their knowledge bases (Patel et al., 2013). Forwards reasoning can be more 
efficient, but also riskier, than the hypothetico-deductive method.  
Decision making 
The above methods apply to diagnostic reasoning, but analytical reasoning also 
concerns decision making. Croskerry (2002) discussed the range of decisions that 
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practitioners make, from deciding whether to perform exploratory tests, to 
taking actions when results are unexpected, to the prescription of treatments, to 
administrative decisions such as transfers. It was claimed that no analytic 
scheme adequately represents how this multitude of decision making occurs. 
Non-analytic theories 
Pattern recognition and exemplar-based reasoning 
Pattern recognition is a commonly recognised non-analytic reasoning approach. 
Pelaccia et al. (2011) described how clinicians make links between the 
presenting clinical scenario and patterns stored in long-term memory. This is 
automatic and subconscious and allows clinicians to identify situations and make 
decisions quickly, which is especially useful in time-poor contexts.  
Exemplar-based reasoning is similar, but rather than identifying patterns, the 
current case is associated with a particular exemplar case drawn from the 
practitioner’s experience and stored in memory (Patel et al., 2013). This 
reasoning has similarities to CBR (Aamodt & Plaza, 1994) but is less formal in 
application. 
Heuristics, intuition and gut feeling 
Heuristics have received much attention in medical reasoning studies. These are 
cognitive short cuts that are especially useful when analytic reasoning is 
constrained, such as in time-poor decision-making situations. Heuristics are 
often considered to cause errors and biases (Croskerry, 2002). A contrasting 
view, typified by Gigerenzer and Gaissmaier (2011), is that heuristics are 
effective, efficient and sometimes result in superior results than analytic 
methods. Accordingly, heuristics are viewed as an adaptive response to bounded 
rationality. This has led to the concept of the adaptive toolbox (Gigerenzer & 
Selten, 2002), which refers to an individual’s collection of heuristics for solving 
problems and making decisions, along with elements needed to put those 
heuristics into effect. 
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Although much has been written about heuristics, their effective use by 
practitioners is under-explored. Gigerenzer and Gaissmaier (2011) mention 
recognition heuristics, related to exemplar-based reasoning, and social 
heuristics, such as imitating successful practitioners or peers. These are relevant 
to ward round reasoning, particularly regarding professional hierarchies. 
Intuition and gut feelings have also received attention in the literature. Woolley 
et al. (2016), in interviewing physicians, discovered many situations where 
decision processes relied on intuitive judgements. Similarly, Stolper et al. (2011) 
argued that gut feelings of medical practitioners are legitimate, which 
supplement other modes of medical problem-solving and decision making. Gut 
feelings reassure or alert practitioners to potential problems. This suggests a 
need to train practitioners to recognise and deal appropriately with gut feelings 
and intuition.  
Dual-process theory 
The most prevalent contemporary theory of medical reasoning is the dual-
process theory (Croskerry, 2009). This posits that medical reasoning involves 
balancing two types of reasoning: heuristic, intuitive type 1 reasoning with 
analytical, systematic type 2 reasoning. According to Pelaccia et al. (2011), the 
analytic system is likely to be activated when time permits, in high-stake 
situations, when the case is complex, when problems are ambiguous, ill-defined 
or non-routine, and in uncertain situations, whilst the intuitive system is 
activated in routine situations.  
Norman and Eva (2010) review clinical reasoning and psychology literature to 
show that there are no discernible differences in diagnostic errors between the 
two types. Pelaccia et al. (2011) also noted that combining both types leads to 
better diagnostic performance. Others have argued that reasoning errors are of 
such ethical importance that critical reasoning should be a central part of 
medical education and an explicit tenet of medical professionalism (Stark & Fins, 
2014). Each type of reasoning is susceptible to different types of errors, hence 
strategies to reorganise knowledge accordingly have been called for (Norman et 
al., 2017). 
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Patel et al. (2013) noted that the dual-process theory has been used to suggest 
improvements to practitioner training. The intuitive type 1 processes may be 
improved through training on reflective practices or external tools such as 
checklists, for example, and analytical type 2 processes through improved 
training on EBM, normative approaches, or DSS.  
Kruglanski and Gigerenzer (2011) attempted to unify the dual-process theory, 
arguing that both intuitive and deliberative judgements are rule-based, often 
relying on the same rules. The important step, therefore, is rule selection, and 
the practitioner’s memory along with the task type constrains the set of 
applicable rules, whereas the selection of the appropriate rule from that set is 
constrained by the practitioner’s processing capacity and the perceived 
rationality of the rule. 
Models of reasoning based on the dual-process theory have been developed by 
Djulbegovic et al. (2012) and Marcum (2012). The former, claimed as the first 
model of medical reasoning based on the dual-process theory, is mathematical 
and is used to explain features of medical reasoning. The latter integrates the 
two types of reasoning with metacognition theory in a cyclical process, 
introducing dynamics that explain the development of clinical expertise. Neither 
of these models, however, explicitly addresses group reasoning.  
Croskerry (2009) previously produced a model of diagnostic reasoning based on 
the dual-process theory. This prioritised type 1 reasoning, only instigating 
analytic type 2 reasoning when cases were unrecognised, although either type 
may override the other type in various circumstances. 
Criticisms of the dual-process theory exist. Evans and Stanovich (2013) defended 
the theory against five categories of criticism: inconsistent definitions of dual-
process theory, inconsistent attribute clusters, claims that the theory is better 
conceptualised as a continuum, that the theory is not necessary to explain 
reasoning, and it has a questionable evidence base. Several authors challenged 
this defence (Keren, 2013; Kruglanski, 2013; Osman, 2013; Thompson, 2013), 
reiterating and expanding on the original concerns. The dual-process theory has 
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withstood these criticisms, however, and remains a highly influential theory, 
despite not addressing group reasoning processes. 
Sense-making 
More recently, other reasoning theories have been developed. These are 
concerned with understanding how people understand situations and make 
decisions in real-world contexts. These include sense-making and NDM theories. 
Sense-making refers to the ways in which people select between possible 
explanations of sensory inputs as they seek to conform phenomena with their 
beliefs of the nature of the real world (Snowden, 2005). One formulation 
involves a model of three interacting components. First, enactment involves 
noticing and bracketing and is triggered by discrepancies and equivocality. 
Second, selection generates a provisional but plausible story through attention, 
mental models and articulation. Finally, retention serves to further solidify the 
understanding through connecting with past experiences, instigating 
connections and through reuse of the understanding(Weick et al., 2005). 
Features of this formulation of sense-making are that it is retrospective, about 
plausibility rather than truth, and about labelling, presumption and action. 
Another approach involves the use of metaphor. Here, people move through 
space and time, encountering gaps in understanding as they go. They bridge 
these gaps or step over them, evaluate the outcomes and move on. The gaps are 
where the sense-making activities of action, communication and the 
manipulation of information and knowledge intersect (Dervin, 1998). 
Another metaphorically-based approach to sense-making is provided by Klein et 
al. (2006), which presents a data/frame theory. In this, people always start out 
with some viewpoint, however minimal, described as a frame. These frames 
shape and define data, whereas disconsonant data necessarily alters frames, 
hence the relationship between frame and data is two directional. Actions 
involve elaborating the frame, rejecting the frame, questioning a frame or 
reframing. This metaphor supports analysis about how people use data and 
construct knowledge in real-world situations. 
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Medically-focused studies have utilised sense-making concepts. Barach and 
Phelps (2013) discussed normalised deviance, drawing on Weick’s theory. In this, 
deviant behaviours become normalised when sense-making is abandoned for 
routine behaviours established through habitually responding to problems in 
inappropriate ways. 
Schubert et al. (2013) also concerned sense-making theory, utilising Klein’s 
data/frame theory to explore differences in sense-making between novice and 
expert physicians. It was found that novices focus more on linear forms of 
reasoning, explaining away information that does not fit frames, whereas 
experts were able to recognise cues and patterns and adjust frames more 
flexibly.  
Paul et al. (2008) drew on Weick’s theory to explore collaborative sense-making 
in an emergency department. Wu et al. (2013) explored the connection between 
collaborative sense-making and geo-visualisation in an emergency department, 
this time citing both Weick and Klein. Both these articles concern group 
reasoning thus will be discussed in section 3.2.2.  
Nystrom et al. (2016) applied sense-making concepts to diagnostic error, noting 
that the traditional approach of studying errors in relation to complex health 
systems or to flawed cognition has produced important results but is limited and 
fragmented. A model of diagnosis was developed through integrating various 
theories of cognition and reasoning, and sense-making theory was utilised as an 
overlay for developing an integrated model. 
Whilst sense-making is a relatively new addition to medical reasoning theory, it 
is now well established and provides a basis for realistic analysis of ward round 
practice. 
Naturalistic Decision Making 
The final area considered here is NDM theory, which arose in the 1990s when 
researchers realised that people did not typically practise technical decision-
making schemes in the real world, thus instigating projects to discover how 
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acceptable decisions were made in difficult circumstances (Klein, 2008). This 
resulted in  variety of NDM models (Lipshitz, 1993). 
One model, the Recognition Primed Decision model (Klein, 2008), has since risen 
to prominence. This describes how actors decide without comparing options, 
based on pattern recognition which suggests appropriate actions. This is 
supplemented with mental simulation to judge and respond to the likely 
consequences of proposed decisions, thus blending intuition and analysis.  
Five process models identified by Lipshitz (1993) were synthesised by Klein 
(1993) into an integrated NDM model, incorporating further analytical decision 
methods, knowledge-based analysis, causal synthesis and searches for 
dominance structures. Klein also noted directions for future research, three of 
which involved teamwork. These concern team improvisation, developmental 
sequences of skills, and errors and dysfunctions of teams. 
NDM applications in health are described in Patel et al. (2013). A decade earlier, 
in discussing new paradigms of theorising about medical decision making, Patel 
et al. (2002) devoted a section to NDM. Several claims were made, including that 
laboratory studies do not capture the complexities of real-world decision 
making, serial assessment of options is typical in the real world, and high stress 
situations require immediate responses hence responding to cues becomes 
prominent. Most relevant is the claim that team decision making cannot be 
studied by considering individual reasoners, as emergence is a key feature of this 
domain. 
In applying NDM theories to medical reasoning, Franklin et al. (2011) examined 
decisions made in an emergency department and discovered that physicians 
decide opportunistically, rather than by protocols. This extended typical NDM 
frameworks by explicitly including environmental factors. Interruptions and 
distractions had a significant influence on opportunistic decision making. 
Significantly, transitions between tasks as physicians engaged in decision making 
were a focus.  
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In summary, NDM approaches, although not widespread, have introduced a 
more realistic dimension into studying medical reasoning, and has focused 
attention on the adaptive nature of decision making and decision makers. As 
Patel et al. (2013) asserts, although NDM studies tend to be descriptive, the 
approach has considerably expanded medical decision-making research. 
Key message 
Medical reasoning theories have moved from analytic-based to non-analytic, to 
the dual-process theory, to sense-making and, most recently, to NDM 
formulations. The NDM approach is appropriate for theorising about ward round 
reasoning.  
3.2.2 Group Reasoning in Medicine 
Section 3.2.1 discussed issues associated with medical reasoning generally, but 
this thesis concerns group reasoning. Given that rounds are one of the main 
group reasoning contexts in medicine, it is surprising that research in this 
context is sparse. 
Collaborative medical reasoning 
An early paper addressing group reasoning, Christensen and Larson (1993), 
discussed how the distribution of information and knowledge between 
participants prior to collaboration, and each participant’s understanding of their 
colleagues’ knowledge and talents, influenced collaborative reasoning. Two 
mechanisms for integrating information and knowledge were identified as the 
patient chart and the group discussion. One factor obstructing group reasoning 
benefits was when participants discussed already-shared information. Factors 
such as group size and the amount of problem-related information affected 
sharing levels. Practitioners’ understanding of each other’s knowledge and 
talents, a form of meta-knowledge, may be enhanced through working in stable 
teams over time, possibly explaining why stable teams reportedly outperform 
mixed teams. 
Edwards et al. (2004) contrasted collaborative reasoning to other reasoning 
strategies. Three forms of collaboration were identified: one based on the 
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hypothetico-deductive method which mainly involved patients authorising 
decisions or relinquishing their authority, another where patients were invited 
to take actions and makes decisions, and a third where collaboration produced 
new knowledge for both the practitioners and the patient. The context was 
physiotherapy, possibly explaining the lack of focus on practitioners 
collaborating. 
O'Daniel and Rosenstein (2008) examined definitions of collaborative medical 
reasoning, this time in nursing. Complementary roles, cooperation and the 
sharing of responsibility were highlighted in the resulting definition. Thirteen 
components of collaborative practice were identified, including open 
communication and information sharing, clear roles, tasks and accountabilities 
of participants, processes for decision making and for managing disagreement, 
and review mechanisms for adjusting outcomes. Seventeen barriers to 
collaboration were identified, including the complexity of care, concerns about 
responsibility, hierarchies and interpersonal factors, time constraints, varying 
preparation, and qualification and status levels. 
Collective intelligence  
The concept that groups may have an intelligence separate to the aggregated 
intelligences of all the participants is known as collective intelligence. Epstein 
(2013) explored this through a critical review focusing on the intersection of 
classical decision making and NDM, cognitive neuroscience, communication 
research and ethics. The result integrated two concepts: whole mind, which 
synthesises analytic and intuitive decision making, and shared mind, which 
concerns how individuals in groups think and feel together. These concepts were 
followed through three basic areas of collective medical reasoning: information 
collection, deliberation and decision making. The conclusion was that decisions 
emerge through interactions between clinicians, patients and families, rather 
than solely through individuals’ thought processes. 
Meslec et al. (2016) explored the relationship between social sensitivity of group 
members, both individually and together, and success in a collective intelligence 
task. All social sensitivity scores were found to be correlated with success, 
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however the minimum social sensitivity of the group members was more 
strongly correlated than any other measure. The conclusion was that the 
sensitivity level of the least sensitive member was a key factor in collective 
intelligence success, which cannot be compensated for by other members.  
The diversity of information held by group members also contributes to 
collective intelligence success. Mann and Helbing (2017) suggested that more 
diversity is better and recommended incentives to increase diversity by 
rewarding those with correct minority views. This contrasts with other findings, 
where diversity detracts from group reasoning success by diluting correct 
solutions. 
The concept of collective intelligence has also provided a foundation for medical 
DSS. This has utilised two approaches in providing filtered information: 
reputation systems which rate alternatives, and recommender systems which 
simply provide recommended alternatives, with Pérez-Gallardo et al. (2013) 
providing an example of the latter. 
Wisdom of crowds  
Collective intelligence has been explored through the phenomenon of wisdom of 
crowds, where averaging individuals’ independent estimates improves the 
group’s accuracy compared to that of the individual members. The 
improvements may be significantly reduced, however, by relaxations of the 
independence assumption, such as by social influence (Lorenz et al., 2011) which 
is likely to occur in ward rounds. In contrast, Juni and Eckstein (2015) reported 
that individuals make inferences about how information is distributed across the 
group over time, and dynamically alter their joint decision algorithms to enhance 
the benefits of collective wisdom. 
Wisdom of crowds effects have been investigated by performing simulation 
studies on large data sets of practitioner decisions on cases, randomly assigning 
practitioners into groups, using different decision rules to ascertain what the 
group decision would have been, and comparing the accuracy of the resulting 
group decisions to the individuals’ accuracy or across rules. Wolf et al. (2015) 
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explored different group decision rules concerning the accuracy of decisions to 
recall patients following mammography screenings. Three decision rules were 
explored: majority, quorum and weighted quorum. These were found to 
increase true positives and decrease false positives compared to individual 
radiologists, with each rule systematically outperforming the best radiologist in 
the group. 
In another simulation study, Kurvers et al. (2016) considered doctors diagnosing 
breast and skin cancers.  The study found that groups outperform the best 
doctor when the diagnostic accuracy of each doctor is similar, but not when 
doctors differ too much. This effect holds over different group sizes, different 
levels of accuracy of the best doctor, and different aggregation rules. This 
contradicts findings that diversity is a key requirement for wisdom of crowds 
effectiveness, as described above, instead suggesting that an optimal level of 
diversity exists, or that the type, not the quantity, of diversity is important. 
In another simulation study, Kämmer et al. (2017) explored medical students’ 
decisions in a training exercise where they diagnosed simulated patients with 
dyspnoea symptoms. The study compared three decision rules with groups of 
varying sizes. Smaller groups were found to perform best with the follow-the-
most-confident rule, whilst for larger groups the follow-the-plurality rule 
performed best. All three rules, including follow-the-most-senior, performed 
better than the average individual decision maker. 
In another example, Kattan et al. (2016) asked physicians to predict the 
probability of a positive bone scan in one year’s time if left untreated, and found 
that statistical models outperform even large groups of clinicians, questioning 
the value of the wisdom of crowds effect when carefully constructed statistical 
models exist. 
One problem with wisdom of crowds studies concerns assumptions of 
independent practitioners. Medical teamwork and collaboration, by definition, is 
a form of dependence, thus violating the key assumption. Furthermore, medical 
decisions seldom involve selecting a single correct answer. Despite these 
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concerns, based on the studies mentioned above it is at least plausible that 
collaborative reasoning in ward rounds produces improved decisions simply 
though aggregation effects. 
Distributed cognition 
Distributed cognition refers to the insight that cognition relies on coupling the 
mind with the external environment, and that external elements are as 
necessary to reasoning as internal elements (Clark & Chalmers, 1998). Cognition 
may be distributed across members of groups, may involve coordination 
between internal and external structures such as environments, or may be 
distributed over time as previous events influence subsequent events (Hollan et 
al., 2000). 
In a review of paradigms of cognition in medical decision making, Patel et al. 
(2002) claimed that team decision making is emergent, hence solely studying 
individuals is insufficient to capture the properties of such reasoning. This links 
with activity theory, which views the natural unit of enquiry to be the activity 
system, comprised of individuals, groups and technological artifacts.  
Studies have utilised distributed cognition concepts in medical contexts. 
Rajkomar and Blandford (2012), for example, investigated the use of infusion 
pumps by nurses through a methodology based on distributed cognition. The 
resulting representational models focused on information flows, physical 
layouts, social structures and artifacts. The study found that cognition was 
distributed socially among nurses, physically through the material environment 
and through technological artifacts. 
In another example, patient discharge processes were explored using a 
framework based on distributed cognition combined with activity theory in a 
study by Lin et al. (2014). The framework was used to discover themes 
associated with, and factors influencing, discharge processes.  
Distributed cognition has also formed the basis of frameworks that may be used 
for analysing ward round reasoning. Patel and Kannampallil (2015), in a review 
of cognitive informatics in biomedicine and health care, identified 57 papers 
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from the Journal of Biomedical Informatics that addressed cognitive informatics. 
Six of these used a distributed cognition framework. Whilst not at the forefront 
of medical reasoning theories, distributed cognition has been a useful and 
enduring concept in research on collaborative group reasoning. 
Team sense-making  
Sense-making theories have also been extended to groups. Weick et al. (2005) 
noted that sense-making involves exchanges between actors and their 
environments, but distributed sense-making exists when information is 
distributed across parties. Doubts are raised, however, about whether shared 
understanding is necessary for successful practice and whether it is even a 
theoretically meaningful construct.  
Klein et al. (2010) addressed team sense-making, defined as the means by which 
teams coordinate and manage activities to explain current and predict future 
situations. Authority structures were viewed as important, whether hierarchical, 
collaborative or opportunistic. The hospital emergency room was described as 
an opportunistic setting, whereby practitioners actively look for and initiate 
suggestions for resolving or preventing problems. Team strategies based around 
the data/frame model, described in section 3.2.1, were provided, concerning 
identifying, questioning, comparing and creating new frames. 
Team sense-making in hospital emergency departments was the focus of Paul et 
al. (2008). Here, practitioners used whiteboards and an electronic order entry 
system for planning, intellective, decision-making and performance tasks. 
External representations were used for sense-making, particularly the 
whiteboard and the entry system. Representation shifts occurred when group 
representations failed to support task-specific encodings, according with sense-
making gaps. When group representations did not support tasks, alternative 
representations were created. When flexible tools such as the whiteboard were 
used, the representation was adapted. Otherwise, means such as discourse or 
paper and pen were utilised rather than attempting to use inflexible tools such 
as the order entry system. 
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Manojlovich (2010) reviewed literature on communication between nurses and 
physicians, and found that themes included contexts, building consensus, 
resolving conflicts and time-dependent communication. The paper re-evaluated 
the research using team sense-making as an alternative paradigm to that of 
teamwork, which has unnecessarily stressed cooperation. 
Wu et al. (2013) explored geo-visualisation processes in an emergency 
department, reporting on the design of a collaborative sense-making system. 
Differences between the private and public sphere were noted, in that 
transferring from personal to shared workspaces, people habitually use filtering 
or publishing operations, reflecting that private and public information satisfies 
different needs. It is noted that team sense-making is sometimes top-down, 
involving diagrammatic, pictorial or narrative representations, and sometimes 
bottom-up, relying less on representations. Although some studies have 
integrated these, connecting top-down and bottom-up processes remains a 
problem. 
Whilst sense-making, either individually or in teams, has received attention in 
academic literature generally, it is not highly represented in the medical 
reasoning literature. The review of Patel et al. (2013) on diagnostic reasoning 
and decision making in relation to health IT makes no mention of sense-making, 
for instance, despite reporting on closely related theories such as NDM. 
Talking-to-the-room  
This topic involves benefits accruing from participants simply verbalising their 
thoughts or actions, without a targeted recipient. This is known as talking-to-
the-room (TTTR), which is posited to improve group reasoning. 
Tschan et al. (2009) conducted a simulation study with groups of 2 or 3 
experienced physicians, who were tasked with forming a diagnosis and planning 
treatment for a deliberately ambiguous medical situation involving a high-
fidelity life-sized mannequin. Three hypotheses were considered, that diagnoses 
would be more accurate if: more information was considered, more explicit 
reasoning was displayed, or the physicians talked more to the room. Three of 
   
109 
 
the four groups that discovered the correct diagnosis without external help 
employed TTTR, whereas only one of the eight groups that found the correct 
diagnosis after help and none of the six groups who failed to find the correct 
diagnosis employed the strategy. The study also found that groups exhibiting 
more explicit reasoning were more accurate at diagnosing, whereas those that 
considered more information failed to demonstrate improvements in accuracy. 
TTTR was also explored, this time alongside collegial performance monitoring, in 
a study of nurses and physicians working in anaesthesia (Kolbe et al., 2010). 
TTTR was divided into two types: talking about information and talking about 
action. Video tapes of anaesthesia induction, the first stage of operations 
involving general anaesthesia, were coded for the two types of TTTR and for 
clinical team performance. The study found that high performing teams involved 
both types of TTTR, which led to further TTTR. This was claimed to reduce the 
need for more explicit instructions and to create an open atmosphere fostering 
task-relevant information sharing. 
Similarly to other group reasoning concepts discussed in this section, TTTR 
provides a way of conceptualising the benefits of practitioners reasoning 
together. Although the research on this topic is limited, it provides an alternative 
perspective to inform collaborative group reasoning models. 
Key message 
Various medical reasoning themes in the literature, including collaborative 
reasoning, collective intelligence, wisdom of crowds, distributed cognition, team 
sense-making and TTTR, are related to, and thus may assist with, understanding 
ward round reasoning. 
3.2.3 Other Issues Associated with Reasoning 
Other topics are, either directly or indirectly, relevant to medical reasoning. 
Those above represent only a small thread through the literature, chosen due to 
their potential relevance to ward round reasoning models. The topics in this 
section are a further selection of potential avenues for analysis and provide 
possibilities for further illumination of ward rounds. 
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Medical communication  
Reasoning in ward rounds occurs through communication.  Features of this 
communication were presented by Coiera (1996), including that communication 
quality is more of an issue than information access, opportunistic interruptions 
are highly valued, roles are important to communication and informal 
communication is preferred. 
Interruptions are an important concern for medical communication. Despite 
sometimes being valued, interruptions may be a source of inefficiency (Coiera 
and Tombs, 1998). Medical errors may be caused by interruptions occurring in 
the context of multiple concurrent tasks (Coiera et al., 2002), such a context 
being arguably common in ward rounds. It is also important to note that 
Interruptions arise not only from external sources, but are also internally 
generated (Alvarez & Coiera, 2005). 
Coiera (2006) notes that problems associated with medical communication 
relate to the elements of the communication system, such elements including 
the communication channels used, the types of messages relayed, features of 
the agents involved in the communication and the communication devices used. 
Solutions to problems thus must be based on addressing the appropriate 
elements of the system. Agents, roles and types of messages conveyed are thus 
critical aspects of any model of ward round reasoning. 
Biopsychosocial medicine (BPS)  
A thread in the literature concerns a conception of medicine known as BPS. 
Described by Engel (1977), the model responds to claims that medicine is overly 
reductionist and focuses too narrowly on biomedical factors at the expense of 
psychological and social factors. BPS attempts to resolve the false dichotomy 
between science and humanism by converting ‘physician-scientists’ into 
‘scientific physicians’ (Engel, 1987). 
Smith et al. (2013) asserted that BPS is rarely adopted and viewed as non-
scientific, due to perceived difficulties in applying it in practice. The proposed 
solution was to create two patient-interviewing models based on BPS, one 
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involving interview steps and the other based around interviewing habits. 
Others have taken issues with such efforts, such as Armstrong (1987), which 
argued that attempts to incorporate BPS into medicine has served to further 
alienate medicine from social science. 
Kontos (2011) has criticised BPS by claiming it is a straw man attack on the 
biomedical model, based on misconceptions and unbacked claims, thus 
inhibiting constructive critiques of BPS. Failure to recognise clinical medicine’s 
functional specificity and connection with broader social trends has contributed 
to BPS stagnating. Clinical medicine’s problems are argued to be more correctly 
viewed as products of over-enthusiasm and security needs. Despite criticisms, 
BPS still resonates, with contributions such as the epistemological challenge of 
Saraga et al. (2014), which argued that medicine’s object should be the whole 
person, not the body. 
BPS is relevant to ward round reasoning for several reasons. One is that, if 
medicine is about more than technical reasoning, more ways of finding patients’ 
information are needed. Practitioners reasoning together during ward rounds, 
potentially with patients, is one way to achieve this. The connections between 
BPS, SDM and PCC suggest that different conceptions about roles and reasoning 
processes in rounds are needed. If the whole person is medicine’s object, rather 
than the body or the disease, then patients’ views are more central to clinical 
reasoning, with reasoning processes requiring more patient involvement. 
Another issue concerns the reasoning content, which under BPS is less technical 
and more personal or social. Whilst this thesis does not focus strongly on the 
content of medical reasoning, it is continually in the background. 
Deliberation-without-attention 
Another concept receiving attention in the literature is deliberation-without-
attention (DWA). This refers to cognitive decision-related processes that occur 
without conscious awareness (Dijksterhuis & Strick, 2016), and which are 
claimed to improve the quality of decision making. Dijksterhuis and Strick (2016), 
in a review of the evidence for such processes, asserted that DWA is a distinct 
type of reasoning and argued that it is so important that it should be included as 
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a third reasoning type to supplement the two types of the dual-process theory, 
as discussed in section 3.2.1. 
Studies of DWA often compare three conditions: responses immediately 
following prompts, periods of conscious thought, and periods of distraction from 
the topic (Strick et al., 2011; Woolley et al., 2016). Studies also consider other 
relevant variables, such as experience or novice decision makers and complex or 
routine tasks (Mamede et al., 2010). 
The validity of DWA as an effect is unclear. Strick et al. (2011) conducted a meta-
analysis by examining 92 published studies and found a positive effect, although 
qualified this by noting that most of the variation in effect was due to 
differences in the studies. The study concluded that DWA exists, however, albeit 
with moderators and boundary conditions as essential factors. Bonke et al. 
(2014) also studied DWA in novice and experienced medical practitioners and 
found no effect. Similarly, Woolley et al. (2016) found no effect in studying 
family physicians. Newell and Shanks (2014), in a critical review, claimed that 
DWA had not been unambiguously proven, criticising previous studies on 
theoretical and empirical grounds. It was concluded that no convincing 
mechanism has been proposed for DWA and observed positive results may be 
attributable to alternative phenomena. Despite this, the review of Dijksterhuis 
and Strick (2016) of 12 studies concluded that DWA works well for complex 
problems.    
DWA’s relevance to ward round reasoning concerns the degree to which 
conscious or explicit reasoning is needed for group reasoning benefits. If DWA 
exists, then several hypotheses follow. For one, distractions in the round may 
enhance reasoning. Another is suggested by DWA being suitable for more 
complex reasoning situations. Without DWA, collecting excessive information 
may hamper conscious reasoning, but given DWA, more information may be 
collected, and the unconscious relied upon to form judgements where the 
conscious would be overwhelmed. DWA, whilst diverging from more 
conventional views of medical reasoning, is a potential addition to the range of 
concepts relevant for modelling ward rounds. 
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Information gathering 
Medical reasoning relies on information, and literature in relation to gathering 
information exists. Clarke et al. (2013) reviewed literature on information needs, 
defined as missing information needed for care management, and information 
seeking behaviours of physicians and nurses. The review located 47 papers, 24 
addressing information seeking behaviour. Although colleagues were a preferred 
source of information in many cases, only 13 studies mentioned colleagues 
compared to 19 mentioning the internet, 18 textbooks and 17 journals. Although 
it was noted that physicians and nurses are usually the primary source of 
medical information about patients, no mention of patients as primary sources 
of information was made. This suggests that studies suffered from false 
assumptions about the form of information required by practitioners. Ward 
rounds, conducted in the presence of the patient, draw attention to the 
centrality of patient-sourced information for medical reasoning. 
Kannampallil et al. (2013) and Kannampallil et al. (2014) provided examples of 
studies examining physician information collection behaviour in hospitals. In the 
first study, physicians were asked to talk through their processes of creating a 
patient’s clinical summary. The context was post ward round, thus presumably 
no colleagues or patients were present. The findings focused solely on 
information collected from patient records, rather than externally sourced 
information. The second study, which shadowed practitioners, focused on 
information collection prior to and in preparation for ward rounds. This time, 
verbal interactions with colleagues and others, along with patient examinations, 
imaging resources and external sources were included. Verbal interactions and 
patient examinations together accounted for 41% of information access events. 
Other studies, such as Kostagiolas et al. (2014) on information resources such as 
journals, web pages and databases, and Maggio et al. (2014) on using the 
databases PubMed and UpToDate at the point of care, assume that information 
sources are external. This has led to calls for improved tools for using external 
information, as existing tools are unsuited to environments (Klerings et al., 
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2015), rather than questioning in what circumstances external information is 
useful in the first place. 
Medical information gathering studies often focus on external information 
sourcing. Whilst these are important, particularly for ongoing professional 
development, this focus neglects the reality that practitioners in ward rounds 
typically collect information directly from patients and colleagues. 
Medical recording 
Medical recording concerns tracking the patient’s progress, communicating 
information between practitioners, aiding memory, appropriately organising 
clinical information and aiding teaching (Foote, 2013; Kuhn et al., 2015). Like 
other non-technical aspects of medical care, relatively little research exists on 
ward round recording practices (Clynch & Kellett, 2015).  
Medical recording relates to how practitioners understand cases. The dominant 
form of charting is the Problem-Oriented Medical Record (Chowdhry et al., 
2017). This provides a framework where the case is perceived as a list of 
problems, with the patient record detailing Subjective, Objective, Assessment 
and Plan dimensions of problems. 
Concerns have been expressed that recording practices have deteriorated and 
are causing problems with clinical reasoning, especially with the introduction of 
Electronic Patient Records (EPR). Martin and Sinsky (2016) claimed that medical 
recording benefits have been eroded by techno-governance, particularly 
through requiring non-clinically related notetaking, thus causing time problems, 
reduced access to patients, increased physician burnout, lost EPR benefits, 
isolated practitioners, and inferior patient-practitioner interactions. 
Similarly, Foote (2013) noted that a small army of stakeholders, such as medical 
administrators, policy makers, coders, support staff, IT personnel and 
government officers, have taken an active interest in the medical record and co-
opted it for other purposes. A second army also influencing the use of records 
involves stakeholders intent on improving the clinical use of medical records. 
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These stakeholders view the record as data, thus introducing risks that clinical 
reasoning will be harmed if the record is not valued for its clinical benefits. 
Grunloh et al. (2016) also noted that medical records are a clinical reasoning 
tool. Patients were provided access to information via a patient portal in the 
hospital information system. Physicians viewed this as unhelpful to patients and 
as a potential means to monitor and control their work. 
EPR formats also risk disrupting clinical reasoning. Varpio et al. (2015), in a 
qualitative study of pre- and post-EPR implementation, identified the link 
between medical recording and the sense-making task of building the patient 
story. It was found that the EPR fragmented data interconnections, which 
obstructed the clinician’s ability to construct the story. Shared understanding 
was hampered by system constraints reducing the ability to understand why and 
how clinical actions occurred. 
Professional scribing is a recent issue related to increased medical recording 
demands. The number of scribes in the United States has been predicted to 
increase from 10,000 to 100,000 by 2020 (Morawski et al., 2017), partly in 
response to challenges introduced by EPR. Concerns have been raised about the 
effect on patient engagement, particularly in the primary care context (Misra-
Hebert et al., 2016; Misra-Hebert et al., 2017; Schattner, 2017). Whilst scribing 
may be burdensome, it is also potentially beneficial, as junior practitioners or 
trainees typically takes notes, which allows the senior practitioners to focus on 
applying their expertise. 
Kuhn et al. (2015), responding to a policy paper on clinical documentation, called 
for more research on scribing processes and on identifying best-practice for 
clinicians and systems. Measures of medical recording quality provide one 
research tool. One popular measure is the Physician Documentation Quality 
Instrument, Nine-item tool (PDQI-9), however one study found that the tool was 
unable to distinguish good and poor notes, compared to practitioners’ ratings, or 
between scribed and non-scribed notes (Walker et al., 2017). 
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Medical recording practices are closely connected with medical reasoning. 
Although the research on recording is sparse, several recent practice changes 
such as EPR and professional scribing potentially impact on collaborative 
reasoning in ward rounds, either directly or indirectly. 
Key message 
Other issues associated with reasoning, such as BPS, DWA, information 
gathering and medical recording, may also assist with understanding ward round 
reasoning. 
3.3 Summary 
Ward rounds are a central, enduring aspect of hospital care. Although details 
vary, there is an identifiable core practice which is focused on bringing 
practitioners together to reason about the patient’s case. Ward rounds are a 
core forum for collaborative medical reasoning, which is increasingly called for in 
response to pressures on the medical system, such as rising medical complexity, 
bounded rationality of practitioners, the need to reduce errors and 
administrative requirements. The purposes of rounds, centred on collecting 
information, understanding the case and care planning, are all associated with 
reasoning. 
Rounds are associated with related topics, such as PCC, SDM, 
interprofessionalism and MDMs, all of which directly relate to group reasoning. 
Studies exploring ward round effectiveness consider issues such as non-technical 
skills, communication, collaboration and teamwork, again reiterating the 
centrality of group reasoning. 
Modelling and theory-building are common means of understanding 
phenomena. Despite their importance, attempts to model ward rounds are 
scarce. Constructing models of ward round reasoning may explain their 
operation and provide a basis for improvements. 
Collaborative group reasoning in rounds is one form of medical reasoning. 
Medical reasoning conceptualisations have moved from analytic to non-analytic 
forms to dual-process theories combining both, and more recently to NDM 
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models that explain real-life reasoning. The group dimension of medical 
reasoning has been described via concepts such as collaborative reasoning, 
collective intelligence, distributed cognition and team sense-making. Other 
topics related to group medical reasoning include BPS, information gathering 
and medical scribing. These can inform models of ward round reasoning. 
Ward round reasoning arises only indirectly through these themes. A 
characterisation that directly addresses group reasoning in rounds will 
potentially unify these themes and assist with understanding rounds. 
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4 Explaining the Findings 
4.1 Introduction 
This chapter presents, in section 4.3, the collaborative group reasoning 
mechanisms of ward rounds found through the research process. Two 
connected models of ward round reasoning, based on the mechanisms, are 
described in sections 4.4 and 4.5. To show how these findings arose through the 
CR research approach, the iterative data/analysis process is described in section 
4.2. This introductory section outlines the chapter’s structure. 
The CR approach of this project involved a collaboration between the researcher 
and the participants whereby theory in the form of mechanisms was jointly 
developed. Under this approach, it was assumed that practitioners have an 
insider’s perspective grounded in day-to-day practice whereas researchers 
contribute an external perspective, including a knowledge of relevant theory. 
Together, researchers and subjects cooperated to develop theory through an 
iterative series of interactions.  Section 4.2 describes the course of this process. 
 
 
 
 
 
 
 
 
Figure 4.1: Structure of the findings chapter  
The mechanisms are described and explored in detail in sections 4.3 and the 
models derived from those mechanisms are presented in section 4.4 and 4.5. 
The research process is presented separately in section 4.2 to assist the reader 
to understand how the substantive findings arose. 
Mechanisms (s 4.3) Models 
Information 
Accumulating 
Decision 
Making 
Sense 
Making 
The Coalescing 
Model (s 4.4) 
The Dynamic 
Model (s 4.5) 
The Research Process (s 4.2) 
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Figure 4.1 shows the relationship between the process and the substantive 
findings. The CR process underpinned both the development of mechanisms and 
of models. The models, however, also depended on a pre-existing understanding 
of the reasoning mechanisms. 
4.2 The 3-Phase Data Collection Process 
Three phases of data collection occurred. Through these phases the group 
reasoning mechanisms were formed and the mechanisms were structured into 
models. The data collection and analysis process is described here to enhance 
the validity of the findings by justifying how they were derived and to assist with 
understanding the mechanisms and models through clarifying why they were 
specified in this particular way through the application of the CR approach. 
4.2.1 Phase 1 Data Collection: Setting a Direction 
The first phase occurred during the formative stages of the project. Initially, 
published scholarly research describing ward rounds was examined alongside 
Government reports and policy documents. The scholarly research, reported in 
chapter 3, was noted to cover a wide range of substantive issues but neglected 
group reasoning mechanisms commonly occurring or intended to occur. 
Similarly, government reports and policies provided little advice regarding 
collaborative group reasoning in ward rounds. 
Local policies and guidelines at the two sites were examined for any reference to 
ward round procedures. The purpose of this search was to identify features of 
ward rounds that may be relevant to explaining how ward rounds are intended 
to operate. As this was purely exploratory, all documents were briefly perused 
and those potentially relevant to rounds were carefully read to determine their 
direct or indirect relevance. 
The absence of local level documentation about rounds  
No documents that directly addressed ward rounds at either site were located. 
Some documents dealt indirectly with issues related to ward round reasoning, 
such as the Risk Management Guidelines at site 1. This noted that risk 
management is part of decision making, is based on the best available 
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information, is contextually dependent and is transparent, all of which generally 
affect ward round reasoning practice but fall short of directly identifying or 
specifying practices. Similarly, many other documents were relevant on a 
general level but failed to specifically address ward round practice, thus were 
deemed insufficiently relevant to the purposes of this research. 
Given that local documentary sources did not provide advice on the practice of 
ward rounds, exploratory observations of rounds commenced at site 1. Five 
ward rounds were observed in phase 1 involving thirty-two patients, four 
consultant physicians, three registrars and three interns. The published 
literature outlining activities occurring in ward rounds was used to provide a 
foundational understanding. Notes were taken and analysed, as described in 
chapter 2. 
Several themes and details emerged from the initial round observations  
The notes were coded according to whether the participant interactions were 
about (1) information seeking, (2) diagnosis deliberation, (3) treatment or 
management deliberation, or (4) patient negotiation or persuasion. A long list of 
preliminary themes emerged from the coding process. These included: 
• the time taken on different activities for each patient and overall for the 
round,   
• training and education as an element of the reasoning,  
• the influence of the type of case on the reasoning,   
• the process followed by the team,   
• the use of artifacts such as the patient record or medical test results,   
• the influence of physical location and other physical factors such as 
postures,   
• the profile of the medical team in terms of demographic features,   
• the content of discussions between the practitioners, and   
• the different levels and content of contributions in relation to the 
different participant roles.  
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Several detailed observations assisted with identifying key features of rounds. 
For example, the content of communication varied considerably, often 
depending on case-specific factors. In one case, the consultant and the registrar 
reasoned openly about the effects of different drug combinations (patient 3) 
whereas the preceding case was focused on convincing the patient to undertake 
further tests (patient 2). Many cases lacked a clear diagnosis, such as a patient 
who had been losing weight over several months (patient 5) and another patient 
with urinary problems possibly related to infection (patient 24). Active 
discussions were observed to occur for non-medical issues, such as a patient 
with mental health problems who had previously not been recommended for 
admission by a psychiatrist (patient 26).  
A further observation was that trainee education, particularly consultants 
educating interns or students, was common. Education occurred on various 
topics, such as tests and diagnoses (patient 38), patient examination (patient 
27), the aetiology of diseases (patient 18) and the importance of clear 
notetaking (patient 15). 
Despite useful insights arising, the resulting themes were broad, necessitating a 
narrowing of the focus to the crucial features of group reasoning. This occurred 
primarily through interviewing participants to ascertain their views on the key 
features of reasoning in ward rounds. 
The focus was narrowed through interviews to exclude education  
Two consultants and two interns were interviewed. Registrars were invited for 
interview but were unavailable due to work demands. The main aim was to 
narrow the focus to allow a representation of group reasoning to be developed. 
This was achieved through unstructured questioning about the purposes of 
rounds, the effectiveness of rounds and the problems associated with rounds. 
Practitioners did not consider the educative element of ward rounds to be as 
central or important as might be expected from the published literature and the 
history of rounds. The main purpose of rounds was perceived as checking up on 
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the patient and changing treatment if necessary. The educative aspect was 
downplayed.  
Consultant educating registrar and intern maybe not so important, 
depends on the individual style of the consultant (notes from interview 2, 
intern).  
Patient planning was viewed as the main purpose. Education, whilst sometimes 
occurring, was not deemed a priority.  
Purpose of round is to make a plan for the day. Education is not a big part 
of a round, just maybe for the student.  Even if there is education, then he 
doesn’t listen because it is too time consuming and he is thinking about 
the other work he has to do.  Education comes after the round.  The usual 
consultant is educating, but only if you are actually listening.  The locum 
goes off the track and it is not education, even if he intends it to be (notes 
from interview 3, intern). 
Two interviews with consultants (interviewees 1 and 4) dwelt on factors related 
to the management of the case and it was noted that the topic of education was 
not raised in either of these interviews. 
Patient management identified as crucial  
In contrast, interviews with both consultants and interns covered several aspects 
of the patient management cycle. For example, sharing the blame whenever 
mistakes are made was noted as a benefit of rounds, which related to role-
hierarchy issues (interviewee 2, intern). The ward round was also reported to be 
all about decision-making, although may also distract from day-to-day patient 
management (interviewee 3, intern). Patient management also arose with 
respect to the different contributions that registrars and interns make towards 
decisions (interviewee 1, consultant) and the relationships between information 
collection processes, diagnosis and decision-making regarding treatment 
(interviewee 4, consultant). 
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Focus group presentations were held at both sites towards the end of phase 1. 
These were intended to provide an overview of the approach being considered, 
particularly the idea of representing ward round reasoning through causal 
mechanisms, and to seek participants’ input on what may be the most salient 
mechanisms. Two pieces of substantive information were presented to 
practitioners. The first was a concept map, shown in figure 4.2 and reproduced 
in larger form in Appendix H, outlining a range of issues associated with ward 
rounds, with the hope that this would prompt ideas about mechanisms.  
This concept map was generated from an initial scanning of the literature, as 
mentioned in section 2.7.1, where issues of relevance to ward rounds were 
sought. At this stage, prior to the commencement of data collection, 
multidisciplinary meetings were viewed as a potentially valid frame for 
considering ward round interactions, as rounds were expected to involve 
participants other than medical practitioners. This expectation was subsequently 
found to be inaccurate. 
 
Figure 4.2: Concept map presented to Focus Groups during Phase 1 data 
collection 
The second involved descriptions of mechanisms in alternative contexts, such as 
that shown in figure 4.3. These were constructed to be different enough from 
medical reasoning to prevent leading the group’s thinking, but similar enough to 
prompt suggestions of possible group reasoning mechanisms in ward rounds. 
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Figure 4.3: Example mechanism presented to focus group meetings 
Focus group one elaborated on mechanisms  
Focus group one, at site 1, generated several themes. Decision making was a 
focus, with the group discussing different types of decisions made by 
practitioners at different levels, how decision-making is based on intuition and 
gut feeling, and that decisions are often not transparent and rely on external 
factors. Information gathering was also a theme, with the group reporting that:  
• ward rounds concern information gathering and synthesis,  
• having many participants in the ward round increases the likelihood of 
exposing the most appropriate information due to the different 
perspectives that participants contribute, and  
• that information gathering and decision-making are intertwined.  
Discussion also addressed the personality factors influencing the effectiveness of 
ward rounds and the function of ward rounds in establishing an environment to 
support confidence building in registrars and interns. 
Focus group two 
Views were expressed in focus group two, held at site 2, that ward rounds were 
an administrative necessity but not effective, although one participant reported 
that the practice ensured that all patients received attention and that without 
ward rounds some patients may be neglected due to the focus on more 
demanding cases. 
Following the analysis of the ward round observations, interviews and focus 
groups reported above, the appropriate focus of the research was determined 
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as the treatment cycle, rather than education, training or other factors. Whilst 
training was clearly one goal of rounds, it was found to be subordinate to the 
immediate treatment issues. 
The third focus group endorsed representing ward round reasoning as a model 
with three main mechanism areas  
To complete the first phase, a representation of ward round reasoning regarding 
patient management was developed and presented to focus group three at site 
1. Figure 4.4 was constructed and presented to the group. This representation 
suggested causal mechanisms concerning practitioner deliberations leading to 
the main reasoning artifacts resulting from information seeking, diagnosis 
deliberation and treatment deliberation. The mechanisms concerning diagnosis 
deliberation were identified with sense-making and the mechanisms concerning 
treatment deliberation were identified with decision-making, in accord with the 
medical reasoning theory reported in chapter 3. The diagram provided a 
rudimentary conceptualisation of three types of mechanisms and related these 
in a form of proto model of the logic of ward round group reasoning. 
 
Figure 4.4: First Representation of Ward Round Reasoning Mechanisms 
The diagram stimulated much discussion, although mostly about the content of 
the mechanisms rather than the model. General comments were made about 
the difficulty of developing models that simplify complex processes such as ward 
rounds. Discussion concerned the features of ward round reasoning suggested 
by the model. For example, discussion occurred about alternative medical 
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systems that have different information collection processes and medical test 
processes. Although little discussion occurred about the diagram structure, the 
fact that it was accepted as a basis for identifying a range of issues associated 
with ward round reasoning provided confirmation to the research team that this 
was a useful representation for developing into a model, even if rudimentary 
and over-generalised at this stage. 
Summary: phase 1 focused the project on three mechanism areas  
The process of the first phase of data collection resulted in the decision to focus 
on three mechanism areas that together represented the group reasoning 
occurring when managing a patient’s case in a ward round. The representation 
of mechanisms in terms of information seeking, deliberation towards diagnosis 
conceptualised as a form of sense-making and deliberation towards treatment 
conceptualised as a form of decision-making, was accepted by practitioners as a 
valid way of representing the collaborative group reasoning of ward rounds. 
4.2.2 Phase 2 Data Collection: Clarifying the Key Concepts 
The second phase of data collection built on the findings from phase 1. Data was 
collected at both sites. Two ward round observations occurred at site 1, 
involving 2 consultant physicians, 2 registrars, 2 interns, 2 students and 20 
patients. Three ward round observations occurred at site 2, involving 2 
consultant physicians, 2 registrars, 2 interns, 1 student and 28 patients. A total 
of six interviews occurred across both sites: three consultants and one intern at 
site 1, and one intern and one student at site 2. No focus group meeting 
occurred during this phase as it was determined that the exploratory template 
analysis methodology described below did not advance the content sufficiently 
to warrant presenting to busy practitioners. Instead, it was decided to hold the 
focus group meeting over until phase 3. 
Elaborating on the three general mechanism areas  
The aim of this phase was to elaborate on the three general mechanism areas so 
that the individual mechanisms could be described and explained in more detail, 
thus supporting model construction. The content of figure 4.4 was used to direct 
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further exploration of the published literature. For example, collective 
intelligence theory concerning the whole mind and the shared mind in relation 
to information collection, deliberation and decision making (Epstein, 2013), as 
discussed in section 3.2.2, provided additional insights and confirmation about 
the direction that had emerged from phase 1. 
Re-reading the medical reasoning and ward round literature identified sense-
making and NDM theories as appropriate for informing mechanisms. Related 
literature concerning topics such as information collection, CBR and the Dual-
Process Theory, along with more general literature concerning ward rounds, 
medical reasoning, contextual elements and applications in other fields, as 
reported in chapter 3, supplied directions for further data collection. 
The analytic process in this phase included a template analysis. The primary level 
consisted of the three originally identified mechanism areas, extended with two 
more categories for transitions between mechanisms and contextual elements. 
Categories were identified and data coded, which then suggested the 
refinement of existing categories and the addition or removal of categories, 
followed by further coding, and so on, until saturation was reached as 
determined by no further relevant categories emerging. The final template, 
consisted of three levels, as shown in table 4.1. Notes of the observations, 
Interviews and focus group transcripts were recoded according to this hierarchy 
of themes. 
The remainder of this section illustrates how categories were refined through 
the process, including recoding and re-analysing phase 1 information.  
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Table 4.1: Template for Analysis of Ward Round Reasoning Mechanisms 
Details of information collection explored  
Observations and interviews suggested that information collection was 
internally focused on patient-centric information, rather than on external 
sources such as evidence-bases or practice guidelines. The only instance of 
practitioners sourcing information externally during the round was an intern 
looking up information on his smart phone and communicating this to the other 
participants (patient 5). This contrasted with a continual process of information 
collection from and about the patient by practitioners. Interviews confirmed 
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this, as practitioners frequently described ward round practices in terms of 
direct patient contact and seldom referred to EBM sources.  
‘So that aspect of it, the information, it comes out of the patient. You’ve 
got to be able to know and ask the patient the right questions … As far as 
the causes of things, they can go to the books, they can read. A patient 
isn’t interested in you coming up and telling them that they’re short of 
breath, that you know 29 causes of shortness of breath, the patient 
couldn’t give a damn about that. They want to know, what the hell’s up 
with me, doc. This is it. So you’re going down after all the information, 
after the registrars have been there, and I regularly ask patients quite a 
lot of questions’ (interviewee 5, consultant).  
Seeking information versus generating information  
A distinction was noted between seeking specific information and flexible 
information generating dialogues. Information seeking (item 1.1.1 in table 4.1) 
commonly involved directly questioning patients, which occurred in every visit 
where the patient was conscious. Physical examinations aimed at discovering 
some pre-determined piece of information regularly occurred. One example 
involved the consultant requesting the patient close his eyes and raise his hands 
in front of his body to the level of his shoulders (patient 21), whilst the rest of 
the team observed.  
Information generation (item 1.1.2) was described in phase 1. 
Many people visiting the patient increases the likelihood of the right 
information coming out because everyone has their own way of 
interacting with the patient and, between the intern, registrar and 
consultant, different forms of information come from the patient.  Vital 
information is often obtained this way in ward rounds (notes from focus 
group 1). 
Examples of this process were noted during observations, such as a case where 
the cause of an elderly patient’s collapse on a golf course was unknown. The 
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team spent most of the visit, approximately 10 minutes, questioning the patient 
along several unstructured paths, such as what he had been doing before the 
collapse, environmental conditions at the time of the collapse, his medical 
history of other diseases which may possibly be related to the collapse, diet, 
previous collapses, and so on (patient 36). 
Artifacts and information collection  
Physical artifacts (item 1.1.3), particularly the patient record, were noted to play 
an important role. The two sites differed in that site 1 used a paper record whilst 
site 2 used an EPR, however at both sites the records were used in a similar 
manner. Discursive notes were read through during the briefing before the 
patient visit, sporadically referenced as required during the visit, updated during 
and after the visit, then stowed away before moving to the next patient. 
Details of deliberation towards diagnosis  
In relation to deliberation towards diagnosis, several sub-themes emerged. 
Practitioners worked positively towards forming a shared group understanding 
of the case (item 2.2.1). This appeared to be the norm for all cases, with 
practitioners seemingly fully engaged in listening and absorbing case details and 
discussions. This was demonstrated through questioning, such as one case 
where the registrar expressed uncertainty about whether the diagnosis was 
pulmonary congestion or not. The team then examined images of the patient’s 
chest together, discussing possibilities and agreeing that the problem was 
congestion (patient 86). 
Disrupted understanding  
Actions and events that disrupt the present understanding (item 2.2.2) also 
formed a central part of the reasoning process. Information was sought that may 
have disconfirmed current assumptions.  
‘… when certain investigations throw up unexpected results that aren’t 
exactly explained by the information that you already have, then you go 
looking for further information to explain that’ (interviewee 8, intern).  
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This raises the importance of being vigilant for potentially disruptive 
information.  
Decision making is very complex and has many bases. The most 
important thing is to be sure that you are not missing anything (notes 
from interview 9, consultant). 
Artifacts and understanding  
Artifacts (item 2.2.4) were related to understanding the case, particularly in 
relation to recording the medical diagnosis. At site 1, when a patient was clearly 
diagnosed with an index condition, he or she became subject to a ‘Clinical 
Pathway’ which specified scheduled actions to occur during the admission 
alongside expectations such as the expected duration of admission. This process 
was described in policies and guidelines which were grounded in EBM. Although 
these were not intended to replace clinical judgement, they provided a set of 
expectations for the management of the case. Additionally, diagnostic 
information was routinely entered in the patient record, forming a central part 
of the understanding of the case. The diagnosis entered in the record was 
viewed as a core element of the case. 
‘… ultimately you want to have a diagnosis, and treat with whatever the 
treatment for that diagnosis is. So that’s your goal’ (interviewee 87, 
intern).  
Details of decision-making  
Option generation and option selection formed important dimensions of 
decision-making in group reasoning. Ward round participants were encouraged 
to raise treatment or management options (item 3.1). This was perceived as a 
benefit of rounds, particularly in cases where the best alternative for action was 
not clear.  
‘If there is uncertainty in the case then I think that people are more open 
to hear other people’s ideas, because it may prompt their own thinking. 
Or prior experience, if you have seen something similar, or read about 
   
132 
 
something that is a particular interest, that may prompt you to suggest 
something’ (interviewee 8, intern).  
Option generation  
Although participants contributed options frequently, problems of a less 
technical nature generated more contributions, such as a patient with 
psychiatric problems who had disengaged with community services. In this case, 
the practitioners undertook an open, frank, lively and democratic discussion in 
relation to possible courses of action (patient 26).  
Options were also raised by other practitioners when present. In one case, a 
nurse strongly argued for treatment options which countered the course of 
action being considered by the medical practitioners (patient 19). These were 
accepted and acted upon by the medical team. 
Option evaluation  
After being raised, options need to be evaluated (item 3.3) during the round. 
Although important, group option evaluation did not always occur and 
depended on various factors. The amount of group discussion depended on the 
features of practitioners.  
‘… it probably depends a lot on who you’re with, like you might have 
different consultants and you’ll have different levels of interaction with 
the team, and different members in the teams, and those sorts of things’ 
(interviewee 6, intern). 
Transitions between the mechanisms  
The above findings concerned the three main mechanism areas of information 
collection, sense-making and decision-making (items 1, 2 and 3). Transitions 
(item 4) between mechanisms within these areas are important as the 
mechanisms complement each other and interact to form the overall logic of 
group reasoning in the round. This was approached in interviews through asking 
about the conditions for stopping one activity and moving to another, such as 
moving from collecting information to diagnosing, then to making decision. 
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Responses about transitions out of information collection provided an example 
confirming that transitions are important. One reason for ceasing information 
collection was because enough information existed to support an understanding 
of the case.  
‘All the information has come together so you think, ok, we can stop 
looking for other things. Or we need to rethink and do a few more 
investigations because we aren’t getting anywhere’ (interviewee 6, 
intern).  
This response was supported by the response of another intern, who stated  
‘I think if you have enough information then, if you are able to make a 
diagnosis or a likely diagnosis then I think you have got enough 
information. Or if you feel that the treatment that you are giving is 
working and moving in the right direction, then that can reassure you 
that you are on the right track. It’s when things aren’t going as you 
expect them, or you are still not sure about how your initial investigation 
came in, that’s when you go looking for more information. Or when 
certain investigations throw up unexpected results that aren’t exactly 
explained by the information that you already have, then you go looking 
for further information to explain that‘ (interviewee 8, intern). 
Context factors in ward rounds  
Various contextual factors were identified throughout the data collection. One 
that frequently arose was the effect of variability in features of the practitioners 
(items 5.1 and 5.2). Idiosyncratic personal factors can deeply influence ward 
round practice. For example, decision-making depends on the style of the 
leading practitioner. A strong sense of hierarchy exists with respect to decisions, 
and the background, personality, worldview, and even mood on the day of a 
practitioner influences how decisions are made. Junior practitioners are likely to 
absorb the style of senior practitioners that they admire and will carry this 
influence until it is replaced by a subsequent influence (interviewee 10, 
consultant). 
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A second contextual factor was that of time (item 5.3). Managing time 
constraints is a routine aspect of ward round practice and no difficulties with 
respect to time management were observed in rounds. However, practitioners 
in interview frequently referred to time pressures, such as the influences on 
whether to contribute information.  
‘Time, on a quick round when you’re running around and things are 
moving on to the next patient before you get the chance to say 
something’ (interviewee 8, intern).  
Time factors outside of the round also influence ward round practice. One 
consultant noted that registrars and interns, who are with patients all day, have 
much more time to consider the cases than do consultants, who only have 
between 5 and 15 minutes. Thus, consultants must rely on registrars to 
summarise cases. A typical daily breakdown for involvement with a single case 
was reported to be 1 hour for the intern, 30 minutes for the registrar and 15 
minutes for the consultant (interviewee 9, consultant). The effect of different 
levels of involvement in the case for practitioners with different roles influences 
the processes of group reasoning in rounds. 
Factors such as idiosyncratic personalities and time constraints presented a 
challenge to the analysis of this thesis in that ward round reasoning mechanisms 
must be considered against the influence of contexts. One way that this was 
addressed was through the CR approach of identifying where mechanisms may 
not be activated due to contexts, reported for each mechanism in section 4.3. 
Summary: phase 2 resulted in a more detailed understanding of mechanisms 
and the relationships between mechanisms  
In phase 1 of the data collection, the focus of the exercise was narrowed to the 
treatment cycle of the ward round and three major mechanism areas were 
identified: information seeking, deliberation towards diagnosis and deliberation 
towards treatment. Phase 2 then explored these three areas in some detail using 
a template analysis, so that a more detailed understanding of each of the 
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mechanism areas could be developed. This resulted in the identification of 
several sub-themes associated with each mechanism area. 
The main sub-themes associated with the information seeking mechanism area 
concerned information collection processes, information generation processes 
and artifacts related to information collection. Sub-themes for the sense-making 
area concerned processes for constructing a shared understanding of the case, 
and processes for disrupting the existing understanding. Decision-making sub-
themes concerned the generation of treatment or management options and the 
evaluation of options.  
In addition, transitions between the three mechanism areas were identified as 
important. This included factors that were related to ceasing information 
collection and moving to sense-making, and moving from sense-making to 
decision making. Contextual factors were also considered, such as time factors 
and the idiosyncratic features of practitioners participating in rounds. 
The data collection and analysis of phase 2 thus provided greater depth and 
structure to the themes of collaborative group reasoning in ward rounds 
identified in phase 1. This provided a foundation for the third phase. 
4.2.3 Phase 3 Data Collection: Creating Representations 
The third phase of data collection built on phase 2 and aimed to specify the 
mechanisms in detail and produce structured representations in the form of 
models. Two more ward rounds were observed but the main data collection 
focused on seven practitioner interviews and one focus group meeting to seek 
feedback and to clarify details of the mechanism descriptions and the models. 
Phase 3 was not necessarily intended as the final phase of data collection, but 
the aim was to produce detailed descriptions of mechanisms and to construct 
models to explain ward round collaborative group reasoning. As these aims were 
achieved, phase 3 completed the data collection. The resulting representations 
of mechanisms also provided a framework for revisiting the data in its entirety, 
consolidating results from all three phases. 
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Feedback from the focus group and interviews in phase 3 
Descriptions of mechanisms and the two models presented in sections 4.3, 4.4 
and 4.5 were presented to practitioners in interview and in the focus group at 
site 1. Feedback from the focus group was positive, with the practitioners 
engaging in detailed and productive discussions about details of the 
mechanisms. The outcomes of these discussions are reported in the following 
sections, where the mechanisms and models are described in detail. In relation 
to the concept of representing ward rounds in terms of reasoning mechanisms 
and models, practitioners expressed directly that representing ward rounds in 
this way was, in their opinions, a novel and useful exercise. 
Summary: phase 3 of the data collection resulted in a more detailed 
understanding of mechanisms and the relationships between mechanisms  
In phase 1 of the data collection, the focus of the project was narrowed to the 
treatment and care dimension of the ward round. In phase 2, mechanisms were 
specified, described, categorised and structured, providing a basis for clearly 
delineating and explaining each mechanism and for creating models, which was 
undertaken throughout phase 3. By the end of phase 3 it had become apparent 
that a level of clarity had been reached that supported concluding the project. 
The results of phase 3 are presented in three sections. Section 4.3 describes the 
nine mechanisms, three within each of the areas of information-accumulating, 
sense-making and decision-making, and a resolution mechanism which ceases 
the patient visit. Ways in which each of the mechanisms may fail is also 
discussed. Section 4.4 presents the first of two models, focusing on how the 
reasoning group coalesces information to form group information artifacts. 
Section 4.5 identifies sub-mechanisms and presents the second model, this time 
in the form of a statechart, that depicts the dynamic processes between 
mechanisms and sub-mechanisms. 
4.3 Explaining the Reasoning Mechanisms 
In this section, the nine collaborative group reasoning mechanisms and the 
resolution mechanism are described along with factors associated with 
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successful mechanism activation. The mechanisms are discussed in the sub-
sections as indicated in table 4.2. 
 Sharing Agreeing Recording 
Information-
Accumulating 
Sub-section 4.3.1 
Sharing 
Information 
Sub-section 4.3.2 
Agreeing about 
Information 
Sub-section 4.3.3 
Recording 
Information 
Sense-
Making 
Sub-section 4.3.4 
Sharing 
Understanding 
Sub-section 4.3.5 
Agreeing about 
Understanding 
Sub-section 4.3.6 
Recording 
Understanding 
Decision-
Making 
Sub-section 4.3.7 
Sharing Options 
Sub-section 4.3.8 
Agreeing about 
Decisions 
Sub-section 4.3.8 
Recording 
Decisions 
Table 4.2: The Nine Collaborative Group Reasoning Mechanisms 
4.3.1 The Sharing Information Mechanism 
Description 
Ward round participants publicly share individually held information verbally or 
non-verbally through a range of actions. Information is volunteered, provided in 
response to prompts and questions, or generated in a dialogic process. Roles are 
associated with how information is shared, and the patient is the primary focus 
of shared information. Information is shared if it satisfies criteria, such as 
relevance, veracity and importance. 
Evidence 
Practitioners were observed to examine the patient, directly question the 
patient and question other practitioners, thus prompting shared information. 
Not all shared information was verbal. For example, a test where the patient 
held his arms out horizontally with his eyes closed at the instruction of the 
consultant (patient 21) provided shared information, even though no discussion 
ensued. Consultants often led the interactions but at times others took the lead, 
such as a registrar for a male patient suffering from a blood infection with heart 
problems as a comorbidity (patient 6). It was noted by an intern that:  
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There is usually a single person who leads the interaction with the 
patient, so often people hand over stuff and things before you actually go 
in and see the patient but when you review them, that’s normally led by a 
single person’ (interviewee 13, intern). 
Participants contribute information which they hold by virtue of their roles. 
Amongst practitioners, registrars generally have the most thorough knowledge 
of the case, gained through the daily management of the case. 
 ‘The registrar is the key to the information. They know the case very well 
and can dictate the bounds of the information being discussed’ 
(interviewee 8, intern).  
Each practitioner potentially shares different information, as his or her 
involvement in the case differs. 
‘… people have different interactions with patients at different times, and 
perhaps you might speak to a family member and get some extra 
information and not everybody’s going to be there witnessing that at first 
hand ... So people contribute different things’ (interviewee 12, intern).  
The data collection identified the patient as central to information collection. 
Practitioners rarely consulted external information, except for one intern who 
used his phone to access the internet (patient 5). 
 ‘The information comes from the patient, it can’t come from anybody 
else … for most people who come in, you ask them what the problem is 
and they usually say’ (interviewee 5, consultant).  
Information provided directly by the patient in the round is of primary value. 
It is extremely important to let the patient talk. The registrar tells the 
story, but then the consultant should go to the patient directly (notes 
from interview 9, consultant).  
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The criteria for requesting, responding with or volunteering a piece of 
information are perceived relevance and importance, although these need to be 
balanced against other concerns, such as privacy issues, sensitivity of 
information or avoidance of distress. 
‘There are certain things that are more important than others. For 
example, if someone comes in with chest pain and the registrar misses 
that the patient has a rash on his left ankle, it’s probably not relevant ... 
But if someone comes in with chest pain and the registrar forgets to tell 
you anything about breathing, or about the past history of smoking or 
hypertension, then those things are more relevant … But you don’t sit 
there for hours asking all sorts of crazy things, like do they like lollipops’ 
(interviewee 5, consultant).  
Individuals decide on relevance and importance, which is then put to the group 
for confirmation. 
‘If you decide a piece of information is relevant then you put it to the 
group, then the group as a whole decides what’s relevant … often will just 
run things past the other members of the team to say, will that be 
important …?’ (interviewee 6, intern). 
Factors influencing the mechanism 
An example of how information is sometimes not contributed during a round 
was described as:  
‘So first time, when the patient is there with only one single doctor, there 
is a better rapport, and they will come out with all sorts of confidential 
information, so we try not to divulge all these things in the ward as well, 
unless it is necessary. So sensitive information we are not discussing in 
front of patients, only unless it is essential’ (focus group 4, consultant). 
The degree to which relevance and importance is clear to the person holding the 
information is also a significant factor. Failures occur when practitioners judge 
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information to be irrelevant or unimportant, potentially resulting in a delayed or 
incorrect diagnosis.  
‘There are situations where you are not sure … you may think it is 
irrelevant when it is, or relevant when it is not …  If you don’t think it is 
important when it actually is, that’s when things get bad’ (interviewee 8, 
intern). 
These include the practitioners’ propensity for collaboration, which may reflect 
their personal characteristics as well as structural features such as training. The 
tone set by the senior practitioners is especially important. 
‘If I thought that it was relevant then I would probably say it … 
particularly if it was relevant to the topic … and I thought I haven’t told 
anyone about that, I should mention that and speak up and say it … Some 
you’d feel very comfortable just to say, oh and I haven’t mentioned this or 
do you know about this and those sorts of things, whereas others are very 
didactic on their ward rounds’ (interviewee 6, intern) 
Time factors were also commonly mentioned. When an intern was asked about 
factors that influence whether information was contributed, the reply was: 
‘… time constraints would probably be one … often you won’t have 
noticed because you are sitting there trying to write or type up the notes 
as quickly as possible without taking in much of the environment. You can 
be more focused on what we’re doing, trying to make sure you’ve got 
everything that they’re saying, taking everything down rather than taking 
in what’s happening’ (interviewee 6, intern). 
4.3.2 The Agreeing about Information Mechanism 
Description 
Participants agree about admitting information if together they determine that 
it satisfies criteria thresholds, such as relevance, importance, utility and veracity. 
Agreement may be tacit or explicit, although tacit agreement is difficult to 
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observe. Objective information is likely to be agreed. High-authority 
practitioners influence agreement. Information changes agreement status as 
further shared or individual information arises. 
Evidence 
The level of agreement is not always transparent. In the example stated above 
concerning the horizontal arm test (patient 21), it was possible that some 
practitioners disagreed about the test’s usefulness or relevance, but this was not 
to be known by other practitioners or ascertained from observations as no 
explicit communication occurred. 
The authority that comes with experience partially determines whether other 
practitioners agree with information.  
‘… consultants like to … take a brief history on their own, … and I don’t 
think I would ever go add more things to the history or ask questions that 
the consultant or registrar hadn’t thought to ask’ (interviewee 11, 
intern). 
Each of the practitioners makes a judgement about the relevance and veracity of 
information. If these pass a threshold for each practitioner, then the information 
will be agreed. Relevance may be automatic for many information collection 
dialogues, as the information was sought in the first place due to its relevance to 
an existing understanding. Each practitioner is able to provide advice about 
different aspects of the information collection, thus each has a role to play in 
judging whether information is valid, thus influencing agreement. 
‘… if it’s genuinely collaborative, then interns and registrars often know 
more on the floor stuff about the patient because they’re there more of 
the day and then the consultants generate more understanding or 
experience’ (interviewee 11, intern). 
The consistency of information can vary considerably, thus putting practitioners 
on guard against agreeing with information too readily. During an interview with 
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a consultant, the topic of information consistency arose. The importance of 
being aware of the propensity for information to change was noted.  
The patient will give one history to the registrar but then change it for the 
consultant (notes from interview 9, consultant).  
Practitioners, in judging whether to agree with information, at times base this 
upon judgements about their fellow team members’ skills and qualities. 
… being with registrars all the time, the consultant gets to know quickly 
what the registrar is like, whether they can be trusted with the story 
(notes from interview 9, consultant).  
When a consultant was asked about the different styles of different practitioners 
in relation to their interactions with patients, the reply included:  
‘… you have different doctors, different consultants, different decisions, 
different approaches. If the registrar is very good and you know whether 
they’re very good after a short time with them, then I will trust them and 
believe what they tell me. But I’m always very sceptical of registrars … I 
know to be a bit careful for the patient’s welfare’ (interviewee 5, 
consultant). 
Factors influencing the mechanism 
The personal skills and experience of practitioners in evaluating the quality of 
information, such as their communication skills or their ability to judge whether 
the information was provided in an authentic manner, being variable, may lead 
to information not being agreed to when it is true and useful, or information 
being agreed to when it is not. 
‘So the registrars, the information they give you is variable, and 
sometimes it’s more credible and more reliable than other times’ 
(interviewee 5, consultant).  
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Practitioners may defer to the authority of the senior practitioner on the round, 
thus agreeing or disagreeing with information ad hominem rather than on the 
merits of the information.  
‘… it’s a lot to do with what the consultant thinks is relevant and they’ll 
ask for other relevant information that they want to know at the time, 
and they’ll want us to give them the result’ (interviewee 6, intern). 
The provider of the information may not be trusted or respected and thus the 
information provided through that party may be tainted.  
‘If I … believed everything the registrar was saying, I’m responsible for my 
actions, for that patient it’s not good ... You’ve got to be careful, you’ve 
got to have an idea about what the registrars are like’ (interviewee 5, 
consultant). 
4.3.3 The Recording Information Mechanism 
Description 
The scribe, usually but not always the most junior medical practitioner on the 
round, documents shared or agreed information flexibly, often in discursive 
notes which satisfy broad recording parameters. Forms provide structure, which 
direct and constrain recording. Discursive notes are guided by medical formats, 
but the content often reflects the scribe’s idiosyncratic understanding of various 
inclusion criteria. Personal factors influence what information is recorded. 
Scribes also actively clarify what to record and how to record it. Information is 
omitted on various grounds, such as sensitivity. 
Evidence  
The scribe was typically the most junior practitioner on the ward round 
however, at times, students scribed. They recorded information in the patient 
record according to their understanding of the practice of medical record taking. 
This practice includes history taking methodologies or formats based on the 
Problem-Oriented Medical Record (Weed 1968), the Subjective-Objective-
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Assessment-Plan note (Weed, 1964) or the Identify-Situation-Background-
Assessment-Recommendation communication tool (Haig et al., 2006) (focus 
group 4). Recording depended on the structure of the forms being used, either 
paper based or electronic. One of the sites used an EPR and the other used 
paper records structured around ‘Clinical Pathways’. In both cases, these 
provided a partial structure for the notetaking, with expectations of certain 
fields being completed. 
Being consistent with the underlying note-taking format is important, although a 
high degree of variability in style was not considered problematic.   
‘… most people’s notes, even though they are transcribed a little bit 
differently, they are often set out in terms of issues that a patient has 
presented with’ (interviewee 13, intern).  
Whilst some information was recorded in a structured format, such as 
medication charts or fields in the EPR, much case information was recorded in 
free-flowing notes. The details of how information should be recorded were not 
explicitly discussed by practitioners during the round, except for a reference to 
the quality of handwriting, mentioned below. Despite note-taking formats being 
common, there is still considerable variation in practice in the way that 
information is recorded.  
‘It’s a very personal thing, the way that you write and the way that you 
set things out is something that you create your own format for. Sure, 
when you go through your training you are repeatedly taught things like 
the pertinent information that you should be capturing, but the way that 
you actually present that on paper is a very subjective thing. Each person 
develops their own way … All the same information is probably there 
between the three of us, but it is presented in a very different way in 
terms of format’ (interviewee 13, intern). 
Good reasons exist for not recording information. The patient record may be 
scrutinised in the future by a range of different stakeholders, including patients 
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and their families, thus professional standards about what is appropriate to 
record are applied. 
‘… there’s a billion other stuff that it’s not appropriate to write down but 
you’d probably just verbally give a heads up to someone about like this 
family member’s very aggressive... you would probably write a more 
professional, kind of reading between the lines, type thing in the 
document, because that stays on for ages, and your name is on that’ 
(interviewee 11, intern). 
Decisions about what to record are influenced by the fact that having too much 
information in the record may cause difficulties in finding relevant information 
later.  
‘… sometimes there’s a lot to be found there but a lot of the time there is 
so much to go through that you can’t go through everything. And a lot of 
the time there are things that were not previously discussed or that could 
be missing from the medical records’ (interviewee 14, registrar). 
Factors influencing the mechanism 
Judgements about what information to record reflect the personal 
characteristics of the scribe, thus some practitioners may neglect to record 
information that should be recorded.  
‘… that depends on who has documented it … It all comes down to the 
person who is writing the notes ... how thoroughly they document these 
things … that’s a very personal thing’ (interviewee 13, intern).  
The legibility of medical practitioners’ handwriting is traditionally the subject of 
jokes, but indecipherable writing is a real issue for the effectiveness of ward 
round reasoning. Electronic records go some way to ameliorating this problem 
but introduce other risks. At no time during the observations did senior 
practitioners watch the scribe recording notes and make comment, except for 
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one example where the consultant commented on an intern’s poor handwriting 
and explained the importance of clear communication (round 2, patient 12). 
‘it’s written notes which presents its own problems in terms of poor 
handwriting and sometimes you can’t actually decipher what someone’s 
written, there can be areas that you misread something and you don’t do 
something because you couldn’t read it, couldn’t understand it, and 
couldn’t get hold of the person … typing is much easier but then if the 
system is down then all communication lines are defunct’ (interviewee 
11, intern).  
4.3.4 The Sharing Understanding Mechanism 
Description 
Participants share their understandings through verbalising opinions and the 
reasons for holding them. Understandings involve diagnosis, prognosis, aetiology 
and appropriate actions. Not all practitioners are able to form a sufficient or 
complete understanding of the case due to their limited involvement, thus the 
sharing provides opportunities for practitioners to benefit from the 
understanding of others, regardless of whether or not they agree with that 
understanding. Practitioners also share when they do not understand a problem 
through recognising that information disrupts the existing understanding. 
Evidence 
Practitioners recognise that their understanding may be limited by their roles, 
thus they rely on understandings shared by others. 
‘… there are often times when I think I don’t have a distinct 
understanding of any of the patients on the ward, because you don’t 
have that time being spent with them’ (interviewee 13, intern). 
All practitioners are free to share their understanding. In one case a nurse 
actively questioned the medical practitioners, following which she assertively 
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contributed her opinion about the management plan (round 2, patient 2). 
Practitioners make judgements about what understandings to share. 
‘if we feel that something has been missed, like a result or, if we’ve 
admitted the patient, any history or symptoms or anything that they’ve 
told us, that’s about that nobody else seems to be aware of and those 
sorts of things. And depending where we feel that the diagnostic pathway 
is going, if we feel that there is something that we know about that 
maybe someone else doesn’t, that we think is relevant to contribute’ 
(interviewee 6, intern). 
Practitioners are on the lookout for information that may have been missed by 
their colleagues:  
‘Most of the time we will be understanding where the consultant is 
heading with the line of thinking and hopefully most of the time we will 
know if there’s anything that is relevant that they’ve missed’ (interviewee 
6, intern).  
Sharing understanding relates to authority issues and to knowing the other 
practitioners’ capacities.  
‘Where there are multiple registrars there’s a bit more discussion … but it 
sort of stops with the consultant … it is a lot to do with … getting to know 
the others, to see if you feel confident with what they’ve decided’ 
(interviewee 6, intern). 
Factors influencing the mechanism 
Uncertainty about the correctness of an understanding may cause practitioners 
to not share, as may beliefs of junior practitioners that they have nothing much 
to offer. 
‘… interns are kind of doing all the groundwork, then the registrar is 
putting it together and making sense of it a bit, and then the consultant is 
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then the overriding person. So I think, in terms of being able to identify 
that it’s not making sense then I think that is something that often falls 
outside of our realm’ (interviewee 13, intern). 
Junior practitioners pick up cues that influence whether to contribute 
information, and at times may only contribute if they feel that senior 
practitioners are unsure themselves. 
‘… if the more senior members of the team are certain about something, 
then … you feel more comfortable about going along with their 
assertions, or what they feel is the issue. But when they are unsure … I 
think you doubt yourself less and you can contribute something because 
you don’t think it could do any harm’ (interviewee 8, intern). 
4.3.5 The Agreeing about Understanding Mechanism 
Description 
Practitioners reach agreement through discussions against a background of 
shared understanding. Each participant evaluates the shared understanding 
using criteria such as whether the patient is improving. Judgement underpins 
agreement and understanding reasons is important. The experience of 
practitioners is an important factor in agreement. Practitioners must recognise 
aberrant information, assess the degree of disruption and judge whether to 
modify or reject the existing shared understanding. The group’s agreement may 
be tacit and pseudo-agreement may arise where some practitioners defer to 
others. 
Evidence 
Agreeing about understanding involves factors such as information consistency 
and whether the patient is improving or not.  
‘… when the history and the exam and the investigation findings are all 
matching up ... when the patient is improving then you can go, yep, we’re 
on the right track’ (interviewee 6, intern). 
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Authority is a factor in agreement. When asked whether there are situations 
where nobody can agree on what’s wrong with the patient, the reply was:  
‘… that does happen, and depending on who it is, it will be whether it is 
discussed more, or whether they try to do what the consultant says but 
that doesn’t work, and I’m thinking that often it will be the consultant 
having a more … dominant role’ (interviewee 6, intern). 
Practitioners recognise that everyone has the capability of being correct or 
incorrect in their understanding in different cases. 
The consultant might think something is right but the registrar may 
disagree. It depends on individual factors, as experience does not 
necessarily make one better at making judgements (notes from interview 
16, registrar). 
Often agreement is tacit, and practitioners are not directly asked to agree on the 
understanding.  
‘… often … everyone is thinking along the same lines … but for me 
personally there have only been a handful of times … where someone has 
said, what do you think about this sort of thing about the underlying 
diagnosis’ (interviewee 6, intern).  
Agreement relies on a common basis shared information. 
‘… I’ll quickly come in and quickly read the notes for the patients … so that 
everyone’s on the same page so generally everyone has the same starting 
point’ (interviewee 12, intern).  
Agreement is influenced by many background factors. Many of these relate to 
features, either personal or structural, of the practitioners themselves. 
Surgeons and physicians often have trouble agreeing. They have different 
paradigms and it also depends on the consultants’ personalities, and their 
backgrounds’ (notes from interview 10, consultant).  
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At times it is difficult to come to an agreement due to varying expectations 
about the level and type of communication. Practitioners need to make 
judgements about what other practitioners may or may not understand.  
‘surgical ward rounds are often very fast compared to a medical ward 
round and often you’d feel frustrated that you wanted to ask more 
questions’ (interviewee 14, registrar). 
Factors influencing the mechanism 
Various factors impact on agreement, including that practitioners have varying 
degrees and types of experience. 
Registrars are full of book knowledge and find it difficult to accept that 
experience can be more valuable than such knowledge. Registrars lose 
their common sense, and are not able to see the forest for the trees 
(notes from interview 15, consultant).  
Individual factors related to experience and personality may interfere with 
agreement.  
Medicine is very complex and expertise varies a lot. The consultant might 
think something is right but the registrar may disagree. It depends on 
individual factors too, as experience does not necessarily make one better 
at making judgements. Other factors involve how outgoing or assertive 
the registrar is, and the same for the consultant (notes from interview 16, 
registrar). 
The level of trust that practitioners have in the judgement of their colleagues 
also has an impact, which may be influenced by reputation. The personal 
characteristics of practitioners, such as communication skills or attitudes, may 
also impact on agreement. 
‘… sometimes with particular doctors or with particular patients they’re 
on a one track mind … if you’ve worked with them for a while and you 
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know what they’re going to think about something … sometimes people 
think, it’s not worth arguing about it’ (interviewee 6, intern). 
4.3.6 The Recording Understanding Mechanism 
Description 
Understanding is recorded by the scribe in the patient record and includes 
diagnoses, aetiologies, prognoses and rationales. Considered but excluded 
diagnoses may be recorded, with reasons, particularly if the exclusion 
contradicts what might commonly be expected. The recorded understanding has 
been shared but may not be explicitly agreed. The recorded understanding 
provides a basis for future decisions about the management of the case.  
Evidence 
The scribe, at times, determines what information is considered as appropriate 
for the record. This is often the information prescribed by the most authoritative 
practitioner, which may be the registrar or the consultant. 
‘… the consultant may have an impression about one of these presenting 
issues and I will always document that’ (interviewee 13, intern). 
Practitioners may have varying understandings of the case, although the 
recorded understanding may not be affected by these variations.  
‘… there is an agreed shared understanding often and that’s what’s 
documented, and that’s what’s clarified and that’s what’s handed over. If 
people have their own spin on it I don’t know that we’d necessarily know 
that’ (interviewee 12, intern). 
Reasons for the understanding will often be recorded, at the scribe’s discretion. 
The importance of everyone being aware of the reasons behind the 
understanding was described as important.  
‘… the diagnosis that you decide is not going to be that important than 
that everyone decides why you came to that’ (interviewee 6, intern). 
   
152 
 
Diagnoses considered but ruled out are frequently recorded and were also 
described as important. 
 ‘… a big part of the notes that you take … is to ask the relevant negatives 
... So everybody else knows that you have asked those questions to rule 
out certain pathologies that need to be ruled out, even if it doesn’t seem 
immediately pertinent to their presentation … relevant negatives are a 
big part’ (interviewee 13, intern). 
Factors influencing the mechanism 
Scribes may face difficulties in absorbing the information required for effective 
scribing.  
‘If the scribe is a junior member … they may or may not understand the 
logic of what’s been discussed on the ward round, and in part that is 
about how the ward round is held in the first place. It depends a lot on 
the registrar and the consultant … as to how much we discuss the logic … 
in front of the intern and it is up to them to decipher that to write that on 
the page, and that can vary quite significantly’ (focus group 4, registrar). 
Senior participants conducting rounds may not be aware of the need for more 
explicit reasoning to occur to support the scribe’s understanding.  
‘… when I was a junior sometimes registrars would rush through patients 
and I’d want to ask them more questions or would want to go back ... 
often you’d feel frustrated that you wanted to ask more questions’ 
(interviewee 14, registrar).  
Time factors can also interfere with the scribe’s development of sufficient 
understanding.  
‘… it’s hard to document everything you’re thinking. So I think more the 
objective things are documented but the soft points are not documented 
as much. For example, the overall trajectory of how the patient is going, 
or whether they are deteriorating or improving, oftentimes that’s not 
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documented … it would be very hard to improve that because you are 
working with time constraints and things like that, so you don’t have time 
to document everything or every thought process that you go through, 
and I think it is also not practical to document every thought process’ 
(interviewee 14, registrar). 
4.3.7 The Sharing Options Mechanism 
Description 
Participants share proposed options, their reasons for holding them and 
associated opinions. Options arise though shared understandings. Biomedical 
options rely on technical knowledge and experience. Non-medical options are 
contributed more democratically. Senior practitioners contribute voluntarily or 
through responding to questions, whereas junior practitioners contribute more 
discreetly by asking questions in the guise of education or clarifying notes. 
Practitioners initially share options, which are then shared with patients. If 
patients find these unacceptable, more options are generated and shared. 
Evidence 
Practitioners contribute by raising options related to their involvement in the 
case. Close working on the case provides junior members with opportunities to 
contribute.  
‘… looking at the past history and other medications, and all those sorts 
of things, which are things that we might be able to contribute because 
we will have been most likely to have gone through all the background 
and all the prac work, but if something is suggested, then someone else 
might say, they’re on this medication or they’ve got a past history of this 
and if we do that then this will happen, and those sorts of things. So I 
think that the ward round is probably a good place for those sorts of 
discussions’ (interviewee 6, intern). 
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Decision type influences option sharing, with less medical topics allowing more 
democratic contribution.  
The case was ‘social’  ... The consultant … asked team members what 
they thought. The head of rehabilitation … contributed. An OT arrived and 
also contributed. The nurse manager arrived and contributed re her 
discussions with the patient’s daughter (notes from patient 93 visit). 
Options are not necessarily shared. This depends on whether the option is 
viewed as viable or not, if there are risks associated with the option or if the 
options involve complicated reasoning.   
Is there any point in doing it if the patient is just going to go back to their 
old ways? If the patient can’t give up smoking, then are they going to be 
able to change their ways? … If you do something, then it is your 
responsibility if it goes wrong … Other issues involve knowing the weight 
of each of the factors (notes from interview 10, consultant). 
Junior members use questioning and clarifying notes as a means of making 
suggestions.   
‘Sometimes you can do a sneaky prompt … if you’ve noticed something 
that somebody else has written, or if you look in the medication chart and 
say, oh do we still want the whatever drug, and then they’ll say, oh no, 
stop that’ (interviewee 12, intern). 
Sharing often occurs initially between practitioners, then with the patient, then 
back to the practitioners if the patient disagrees, and so on. 
‘… it’s almost two different decisions. You make a decision as a team, and 
then you take that decision to the patient and you give the options from 
what the original decision is, as to whether the patient is on board’ (focus 
group 4, registrar).  
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The medical team aims to present a united front to the patient regarding 
options. 
‘… we can’t have a conflict when we go to the patient, right. We should 
agree to one particular thing and then we present that to the patient and 
if the patient is not comfortable with that decision we need to find out 
why. So if it is a genuine sort of concern, then we will have to tell the 
patient the other options or whatever, so the team has already come to a 
conclusion that this is the best treatment for the patient, before we speak 
to the patient’ (focus group 4, consultant). 
Factors influencing the mechanism 
Practitioners are traditionally accustomed to working solely and independently 
and thus may neglect to explicitly state considered options. Decisions about 
what to share in the round must be made by junior practitioners. 
‘The registrars … talk more directly to the consultant … we will tell the 
registrar and they will decide whether to tell the consultant’ (interviewee 
6, intern). 
Practitioners may share options without explaining the reasons, thus others may 
fail to understand the options. At times, practitioners may choose to discount 
options without engaging in open communication. 
‘If I would have believed everything the registrar was saying, I’m 
responsible for my actions, for that patient it’s not good. That’s what I’m 
talking about. You’ve got to be careful ... Some registrars are very good 
and I’ll instinctively understand them … some I tackle differently. I don’t 
confront them and say, you’re a dill’ (interviewee 5, consultant). 
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4.3.8 The Agreeing about Decisions Mechanism 
Description 
The group agrees on the most suitable option and the reasons for this choice 
through mentally simulating and discussing likely prognosis effects. 
Compensatory and serial decision-making methods are used, both employing 
mental simulation. The importance of agreement is underlined by the need for 
actions outside of the round to be consistent with the plan. Patient agreement 
occurs after practitioner agreement in a two-stage process, where practitioners 
present selected options to patients, who ultimately have the right of veto. 
Junior practitioners defer to the senior practitioner’s authority and agreement 
may be tacit.  
Evidence  
A considerable amount of effort can go into ensuring that the team agrees, due 
to the importance of practitioners subsequently acting in accord with the plan.  
Registrars are sometimes quite difficult to convince that a diagnosis is 
correct or a treatment appropriate. Sometimes it takes quite a lot of 
effort to achieve this, although once done, the registrars will not go 
behind the consultant’s back and act against the agreed approach (notes 
from interview 15, consultant).  
Practitioners weigh up alternative options, known as compensatory decision 
making.  
‘… we try to see how everything interacts and we try to manage 
everything together, so we don’t usually look for one option to address at 
a time’ (interviewee 14, registrar).  
Practitioners do not always recognise that they are proposing and evaluating 
options one at a time, known as serial decision making.  
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‘… there’s a myriad of options … just like there’s a whole bunch of 
differentials that fit into a diagnosis, and management is exactly the 
same. You simultaneously weigh up all of those. I don’t think you go 
through one, yes or no, two, yes or no’ (interviewee 13, intern).  
These comments contradicted the observations, which seldom noted instances 
of multiple options being evaluated against each other.  
‘… if you get one diagnosis and the best treatment option for this 
particular patient, we tend to discuss and agree with the first treatment 
option … ’ (focus group 4, consultant). 
Furthermore, decisions were reported to be dictated by senior practitioners. 
Options need to be tailored to the patient. Senior practitioners’ 
personalities come into it a lot here. There are many pre-conceived ideas. 
This is the most hierarchical aspect of the ward round. One consultant 
will have an opinion and carry out an action, then the junior practitioners 
will follow suit after that. It is the dodgiest part of the ward round. Need 
to balance risk versus benefit, and consider prognosis (notes from 
interview 10, consultant). 
Practitioners reported that the judgement of the senior practitioner is followed. 
‘There needs to be someone with knowledge and experience, that comes 
out of seniority and what you’ve done … It’s not like mathematics, where 
3 plus 3 equals 6 … there are the three aspects; seniority, the ability to 
collate everything and make decisions, and in the decision comes a 
program for management including drugs, including allied health, 
including physiotherapy, including everything’ (interviewee 5, 
consultant). 
The role of senior practitioners in fostering agreement included providing an 
inclusive environment:  
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‘I think we are quite vocal sometimes in our opinions and some other 
interns might be happy to just sit back and be like, no, I’m more of an 
administrative so this is not my decision, whereas we are quite 
encouraged by our registrars’ (interviewee 13, intern). 
Most cases have both biomedical and social dimensions and thus support 
relatively more or less democratic input depending on which dimension is being 
considered. This was observed during rounds, such as the discussions occurring 
for a patient with psychiatric issues (patient 26) and for an elderly patient with 
no medical reason to stay admitted (patient 94). 
Factors influencing the mechanism 
Agreement may fail because practitioners are too divergent in knowledge or 
experience, or the environment may not be conducive to sharing. 
‘… each doctor has their own opinions and knowledge in different areas, 
and from their experience of what they think will work, so they might 
think of other ideas, and they don’t think that that is something that is 
relevant or will work … the more junior staff are more open minded … 
Different doctors will have different ideas …’ (interviewee 6, intern). 
Practitioners may not accept the views of other practitioners regarding an 
option, due to different levels of knowledge of the problem or the proposed 
options, or due to judgements about the general level of skill or knowledge of 
the practitioner. 
‘some registrars are very good, and most physicians will have a pretty 
good idea … how much they know and … whether they are safe and 
whether they can communicate, whether they can synthesise a problem, 
whether in fact they’ve got the right perspective, whether they’ve got 
their priorities right … there are registrars and there are registrars and 
you have to be specific on the registrar’ (interviewee 5, consultant). 
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The patient may disagree with the plan, regardless of the opinion of the medical 
practitioners. Situations were observed where patients did not readily accept 
the advice of the practitioners. For example, one patient, who had suffered a 
seizure, was told by the consultant that he should travel to another town for 
further tests. The patient openly resisted and the team attempted, 
unsuccessfully, to convince the patient to comply (patient 2). 
Ward round practitioners were not observed to openly disagree about 
treatment or management decisions, although as already noted, interviewees 
suggested that they may disagree privately.  
4.3.9 The Recording Decisions Mechanism 
Description 
The scribe records decisions requiring action after the round by the medical 
team, other practitioners or the patient, along with the reasons for these 
decisions when appropriate. Standard medical practice and structured forms 
provide guidance on what is recorded and how it is recorded. Excluded 
treatment options are also recorded at times, also with reasons. Understanding 
the reasoning is central to the quality of scribing, as are the idiosyncratic 
features of the scribe. Recording decisions is associated with accountability and 
risk, thus has connections with defensive medicine and over-servicing.  
Evidence 
Scribes record decisions that will require action from members of the medical 
team or the broader team, such as allied health practitioners or nurses, with the 
aim of ensuring that they understand the nature of the decision.  
One important thing is the ongoing actions after the plan. There is an 
expectation of what will happen with the patient and there is ongoing 
monitoring. If things aren’t working out then can return to investigation, 
re-diagnose, etc. There is a feedback loop (notes from interview 10, 
consultant). 
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Judgements concerning the importance of the decision influence what to record. 
These judgements are impacted by time constraints. 
‘… there are other little things like things that we do that we don’t 
document necessarily, like, you know, if we get a blood result and 
somebody’s electrolytes are out and we give them a replacement … it’s 
written on the medical chart but we wouldn’t then write … in the medical 
record noting that the patient needed potassium … especially when you 
are super busy’ (interviewee 12, intern). 
Reasons for a decision should be recorded, particularly if the decision is 
uncommon. 
‘… if … there was a reason why you weren’t doing what would normally 
be the usual treatment, then most people would document why. For 
example, if somebody has a heart rhythm that means they should be anti-
coagulated and they’re not, you need to document why, because that 
would be the standard treatment and people will look for that 
information, so it would be very unusual to have somebody, I mean it 
does happen, who has a reported heart rhythm like this for years and 
years, and nowhere is documented why they’re not anti-coagulated’ 
(interviewee 12, intern). 
There is a focus on ensuring that all reasonable courses of action have been 
taken and documented.  
‘These days, doctors, rightly or wrongly, … practice defensive medicine. So 
someone has a headache, say they get a cricket ball in the head and they 
have a headache, they will get a CT. Before CTs, if someone hit you on the 
head with a cricket ball, you would carry on and the headache goes and 
you’re alright. These days medicine is different so you can go too far 
because people want to be 100 percent certain that they don’t miss 
anything’ (interviewee 5, consultant).  
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Swamping the patient record with information is a further consideration as the 
patient record is compromised if it becomes too difficult to find the desired 
information. 
‘… for example, advanced care planning is often not, so if we’ve had 
discussions with families then that’s often not documented, or it may be 
documented but it doesn’t have a certain place where it is documented so 
it’s hard to find. I think that is one of the limitations of written records as 
well, it’s hard to go through everything’ (interviewee 14, registrar). 
Factors influencing the mechanism 
Multiple factors influence failure to record decisions appropriately.  
‘… they are not comfortable asking what should I write here … it’s not like 
purposeful, or it’s not ignorance, it’s not the inattention, not the lack of 
knowledge, it’s multiple things, it’s not simple really’ (focus group 4, 
consultant).  
Practitioners may not be able to explain the decision adequately, partly because 
the decision is a work-in-progress based on judgement.  
‘… sometimes it’s a bit of a working plan which may not always get 
recorded on the plan or on the notes, the registrar, some of that 
knowledge is carried in their heads and they carry out their plans, but it is 
very dependent, sometimes that conversation is quite complex and it 
doesn’t really translate on the page, and that’s always the difficulty of 
the complexity of medicine’ (focus group 4, registrar). 
4.3.10 The Resolution Mechanism 
Description 
The final mechanism represents the cessation of ward round reasoning. Patient 
visits may cease naturally when a treatment or management plan is determined, 
but this is not always the case. At times, alternative priorities interrupt a patient 
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visit. As time is limited, reasoning may cease due to the need to move on to 
complete the round in a reasonable time. A further reason is when the round is 
not generating or likely to generate the information required for sense-making 
or decision-making and needs to be suspended to source external information. 
Evidence 
The typical cessation of a patient visit occurs when the case has been reasoned 
to a satisfactory conclusion, as determined by the making of decisions and 
recording of the plan. This was the most common situation observed during the 
data collection. 
‘I think by the time we’ve made a bit of a plan, then we cut it off and we 
move on. As long as we know that we’ve got a couple of things to act on’ 
(interviewee 12, intern). 
In almost every patient visit observed, a natural progression occurred whereby 
decisions were articulated to the patient and the rest of the team, usually by the 
consultant, signalling the conclusion of the visit. This was followed by a short 
discussion outside the room, where the case was resolved prior to moving on 
and the patient record replaced in the storage place outside the room. 
Alternative priorities were observed to cease a patient visit when an emergency 
warning alarm was activated during the preliminary discussion of the visit, 
whereupon the entire medical team literally ran off to the ICU (patient 94). This 
type of event was reported as not uncommon. 
‘I agree, sometimes it is dictated by other external factors …’ (interviewee 
14, registrar). 
The necessity to complete the round in a reasonable time provides an impetus 
to cease the visit.  
One major reason for stopping is simply running out of time. When there 
are several patients to get through, this is quite common (notes from 
interview 7, student). 
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The reasoning may cease when information is required but not presently 
available. To put the reasoning on hold whilst awaiting the required information, 
the practitioners need to be satisfied that the case can be safely left. The tasks 
performed on the round must be appropriate in terms of occupying the team’s 
time.  
‘… sometimes we do that, we say, we’ll come back, and we’re not going 
to do the blood test now on the round because it’s not appropriate, or 
we’re not going to delve into the past history on the round because it’s 
not appropriate, and all that information will add to the clinical picture, 
but you don’t need to do it on the round’ (interviewee 13, intern).  
The decision to finish with a patient visit was not perceived by practitioners to 
be particularly difficult to make. 
‘… in general, personally I don’t find it difficult to know when to finish 
talking to a patient. I think that’s just something that comes with 
experience’ (interviewee 14, registrar). 
Factors influencing the mechanism 
This mechanism was typically final, where cessation of the visit was not followed 
by a return to reasoning at the bedside. On a few occasions, practitioners were 
noted to continue discussing the case whilst walking to the next patient, such as 
occurred in the case of patient 33, although this did not result in a return to the 
patient. 
The mechanism may, however, activate without ceasing the reasoning, in the 
sense that practitioners make statements that indicate that the case is 
concluding, but then divert back to reasoning thus abandoning the cessation for 
the present time. Evidence of this was observed on several occasions but, due to 
the difficulty of determining the intentions of practitioners to cease the round, it 
was difficult to be clear about whether resolution was, in fact, occurring. Further 
research into cessation of reasoning is warranted. 
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4.4 The Coalescing Model and Themes 
The three information-accumulating, three sense-making and three decision-
making mechanisms along with the resolution mechanism were described in 
section 4.3. All nine reasoning mechanisms coalesce information held by 
individual or collective agents into group information in mental or physical 
artifacts. Shared and agreed group information formed mental artifacts whilst 
recorded group information formed physical artifacts. Thus, a symmetry exists 
amongst mechanisms, allowing for the development of the coalescing model of 
figure 4.5, which focuses on the transformation of individual information into 
group-level artifacts through the actions of coalescing.  
 
Figure 4.5: The Coalescing Model 
The rectangles in the coalescing model represent the three reasoning 
mechanism areas. The ovals represent the artifacts produced by the 
mechanisms, with dotted ovals representing communicative or mental artifacts 
and the solid ovals representing physical artifacts. The coalescing action of the 
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mechanisms is described further in section 4.3.1. The action of coalescing is 
associated with several themes identified in the data collection through the 
commonalities across mechanisms, and these are described in section 4.3.2. 
4.3.1 The Action of Coalescing  
The information-accumulating mechanisms convert information held by 
individual agents into group information artifacts. These agents may be human, 
such as practitioners, patients or family members, or non-human, such as clinical 
DSS or EPR. Information-accumulating may result in three distinct outputs 
corresponding to three different types of group information artifact. 
The sense-making mechanism area also consists of three distinct mechanisms 
based on whether the produced artifact was shared understanding, agreed 
understanding or recorded understanding. These mechanisms take individual 
understandings and combine them with further group or individual information 
to form group understanding artifacts. 
The decision-making coalescing also results in three types of artifact concerning 
shared options, agreed decisions and recorded decisions, each of which specifies 
a distinct mechanism. The mechanisms take individual understandings of the 
case and combine them with further group and individual information to form 
group decision-making artifacts. 
Throughout each of these mechanisms, cooperation and collaboration to 
support coalescing is a key issue. This point justifies the identification of 
coalescing as the basis of the model. Much information from the data collection 
supported the role of cooperation and collaboration in reasoning. 
In the recording mechanisms, the scribe is encouraged to actively collaborate 
with the team to develop an adequate understanding of the case to underpin 
the notes.  
‘it’s better to ask, actually, rather that writing some nonsense, really, so I 
just encourage people to ask, … if they are stuck, then just ask’ (focus 
group 4, consultant). 
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Practitioners cooperatively develop a train of thought which depends on 
interactions, thus helping to identify and fill gaps in information-accumulating 
and sense-making. 
‘… when I take histories, sometimes I forget things and the registrars pick 
it up. They may ask it and that’s a great thing. But they listen to what I’m 
saying and they know that I’m leading on to something, and then they 
start thinking about the problem, and then … ask questions about which I 
hadn’t thought about or which I hadn’t come to’ (interviewee 5, 
consultant). 
Cooperation provides a level of oversight of reasoning in the round as every 
practitioner, no matter how experienced or knowledgeable, has the potential to 
be incorrect about a problem. 
‘In ward rounds, I encourage a discussion, I encourage them to comment. 
You’ve got to be a bit of a dill if you think you’re the only guy who knows 
anything. These people are pretty smart and, in fact, there’s no doubt 
that in fact the best way to learn is for you to teach’ (interviewee 5, 
consultant). 
Collaboration is encouraged during ward round decision-making discussions so 
that a level of agreement can be reached. 
‘So nobody says anything that is set in stone, we always discuss things, so 
if the consultant does suggest something and one of the team members 
doesn’t agree with it, so there is ample time for discussion … there is that 
opportunity to discuss things and consider other options as well’ 
(interviewee 14, registrar). 
Collaboration is required in ward rounds so that practitioners are confident in 
the decisions being made and will thus cooperate with the plan actions. 
‘… if you have any doubt about what the management is, then you raise 
that at the ward round so that everyone is comfortable with the plan for 
that day’ (interviewee 8, intern). 
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Practitioners can cooperate and collaborate on different levels with respect to 
sense-making, with junior practitioners providing suggestions. 
‘… often our interns contribute to our ward rounds as well and they come 
up with suggestions of things we should look for or investigate, and that’s 
always taken on board if it is reasonable’ (interviewee 14, registrar).  
Practitioners recognise that cooperatively working together delivers benefits, 
providing that the collaboration is genuine.  
‘if it’s genuinely collaborative ... it kind of all works together if it’s that 
kind of a ward round’ (interviewee 11, intern).  
Recording the understanding involves the scribe interpreting what is perceived 
as the group’s shared representation of the case, which is developed through 
the collaboration of practitioners. 
‘… what is documented, which ultimately becomes our sort of gospel, is 
the collaborative story. So we wouldn’t do a bit of the past medical 
history but not the current condition … we would do the whole admission, 
the whole medical story and that’s it’ (interviewee 11, intern). 
Collaboration and agreement between practitioners in relation to decision-
making is important from the perspective of gaining agreement from the 
patient, which in turn influences the overall effectiveness of the reasoning. 
‘the medical team will have agreement, we can’t have a conflict when we 
go to the patient, right. We should agree to one particular thing and then 
we present that to the patient’ (focus group 4, consultant).  
4.3.2 Themes Associated with Coalescing 
Several themes concerning coalescing and the mechanisms also arose 
throughout the data collection. Time constraints influence how thorough the 
recording is, how much detail the scribe picks up, when to stop collecting 
information and when to cease the patient visit.  But time is also part of the 
overall rationale for ward rounds, as the collaborative aspects of rounds allow 
for efficient task allocation and coordination.  
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‘… the aspect of doing things, the mechanics of organising and talking to 
people, organising tests, and that actually takes a fair amount of time … 
junior staff usually do that’ (interviewee 5, consultant).  
Hierarchical roles influence the shape and performance of collaboration, such as 
with interns scribing and consultants overseeing decisions. Teamwork helps to 
effect aspects of coalescing. 
‘… some doctors won’t make that decision because they’re afraid they’ll 
be wrong …  someone has to make a decision ... That’s why they get 
characters like me … to make these decisions’ (interviewee 5, consultant). 
Relevance is a key criterion that arises across all of the mechanisms. For 
example, perceptions of relevance influence what information is shared, 
whether it agreed and recorded, whether decisions are appropriate and which 
areas of understanding to record. 
‘… some problems they come in with are more relevant than others’ 
(interviewee 5, consultant).  
Relevance also has a contextual dimension, such as with particular patients’ 
problems, the identification of which is an element of coalescing.  
‘… going through the process of saying why or why not it’s relevant to a 
particular patient’ (interviewee 6, intern).  
Many other criteria arise, such as consistency, accuracy, truth-value, making 
sense and importance. The team collaborates to decide the extent to which each 
of these may influence the sharing, agreeing and recording of information. 
‘we’re not 100 percent sure what is important or what is most relevant’ 
(interviewee 6, intern). 
The mechanisms also suggest many areas where a balance needs to be reached 
for effective collaborative reasoning. Information is coalesced through distinct 
processes. Patients provided specific, sought information, such as through 
physical examinations or questioning about medication regimes. Alternatively, 
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interactive generation occurred, whereby questions and responses were 
interpreted idiosyncratically which generated further questions and responses, 
and so on. This occurred with one patient regarding the circumstances around 
an unconscious collapse (patient 36).  
At some point, information-accumulating must cease. A coalesced 
understanding of the case, at times, prompts cessation.  
‘All the information has come together so you think, ok, we can stop 
looking for other things’ (interviewee 6, intern).  
The process of coalescing an understanding of the case relies on information, 
but excessive information distracts from sense-making by swamping 
practitioners. Disrupting the existing coalesced understanding through exposure 
to critical scrutiny is a critical dimension of sense-making but excessively 
searching for disrupting information will undermine the construction process.  
‘… the information, you can’t have too much but you have to be sensible’ 
(interviewee 5, consultant). 
Collaborative reasoning also involves balancing whether to continue to attempt 
to understand the case or whether to choose a course of action. At some point, 
group sense-making must cease and decisions be sought, regardless of how fully 
the case is understood. 
‘Ultimately you want … a diagnosis, and treat with whatever the 
treatment for that diagnosis is. So that’s your goal. Otherwise, you try 
and fix what you can’ (interviewee 8, intern).  
A balance also occurs between raising options and collaboratively evaluating 
options. Interviewees indicated that numerous options are concurrently 
evaluated. However, practitioners cannot fully investigate every possible option, 
nor continually raise further options, thus serial option evaluation often occurs, 
as noted in section 4.3.8. 
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‘There’s a myriad of options ... You simultaneously weigh up all of those. I 
don’t think you go through one, yes or no, two, yes or no’ (interviewee 
13, intern).  
Coalescing and group reasoning occur against a backdrop of individual 
reasoning. Biases, knowledge gaps and reasoning limitations can be ameliorated 
through group reasoning. But practitioners are also individually liable, thus must 
balance group reasoning benefits against risks.  
‘I can tell you people make mistakes when they feel that all that they’re 
told is the truth … before I do anything I always have a look at it myself’ 
(interviewee 5, consultant).  
Sense-making and decision-making coalescing requires balancing nomothetic 
and idiographic knowledge. Consultants share nomothetic knowledge, which 
concerns general laws.  
‘… perhaps it wouldn’t be sensible to … do any sort of exotic surgery, but 
those decisions … are very difficult and usually the senior physician will do 
that’ (interviewee 5, consultant).  
Interns contribute idiographic knowledge, which concerns patient-specific 
information. 
‘… you know your patients inside out, because you see them every day, 
you were there when they were admitted and you have a much better 
understanding of the clinical picture’ (interviewee 13, intern). 
4.5 The Dynamic Model 
The system of mechanisms that constitutes collaborative group reasoning in 
ward rounds, labelled the coalescing model, was outlined in section 4.4. The 
focus of that model was the way in which the mechanisms coalesce individually 
held information to form group information artifacts. Each of the mechanisms 
was described in detail, along with consideration of factors that influence the 
mechanisms’ activation. The details raised in phase 2 of the data collection 
suggested sub-mechanisms for each mechanism. These are identified and 
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described in this section. Identifying sub-mechanisms allows for dynamics 
between and within mechanisms to be modelled, which is the focus of 
subsection 4.5.1. The transitions between mechanisms and sub-mechanisms, 
presented in subsection 4.5.2, are particularly important. 
4.5.1 Sub-Mechanisms  
Figure 4.6 represents the relationships between and within mechanism areas 
using the abstraction of a statechart (Harel, 1987). Other than the overarching 
rounded rectangle labelled ‘Case Reasoning’, each of the rounded rectangles 
represents a mechanism area or sub-mechanism. Rounded rectangles 
encompassing smaller rounded rectangles represent mechanism areas 
encompassing sub-mechanisms. Arrows represent transitions between 
mechanism areas or sub-mechanisms. In accordance with the use of statecharts, 
the rounded rectangles are generically referred to as states. 
 
Figure 4.6: Representation of the sub-mechanisms, mechanisms and transitions 
The states in figure 4.6 refer to the entire group, which assumes that the group 
members are concurrently occupied on the same mechanism. An attempt was 
made to leverage the orthogonality features of statecharts by creating separate 
but connected statecharts for each participant, but this introduced many more 
transitions, which was unwieldy and did not significantly add to the usefulness of 
the representation. This decision was validated by the observation that, with 
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very few exceptions, participants in ward rounds collaborated on a single activity 
at any time. 
Information-accumulating sub-mechanisms  
Three types of information-accumulating sub-mechanisms were identified. One, 
here called information collection, is where information is identified as required 
to strengthen, confirm or deny an existing understanding, hence is directly 
sought. This is effective when there is already a level of understanding about the 
case.  
‘If you start with an open-ended question … if it’s the first time that the 
patient has given the history and they’re given a few minutes to just tell 
their story uninterrupted, that information is often pure gold. Once 
they’ve been through it several times then you can ask direct questions’ 
(focus group 4, consultant). 
Another sub-mechanism is when an understanding is missing or inadequate and 
a generative process occurs. This generative sub-mechanism involves seeking 
information that is not pre-determined by a defined understanding of the case. 
Thus, a stream of information is generated which was not simply through 
seeking a presumably existing piece of information. Rather, participants know 
that some information is needed but do not know what that information is. 
Participants variously interpret each other’s utterances and respond according 
to this variable interpretation, thus leading to the generation of new information 
along non-predetermined paths. 
Many people visiting the patient increases the likelihood of the right 
information coming out because everyone has their own way of 
interacting with the patient and, between the intern, registrar and 
consultant, different forms of information come from the patient.  Vital 
information is often obtained this way in ward rounds.  The situation was 
described in a similar manner to emergence in complexity theory, where 
the treatment may progress down a certain path but then a piece of 
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information will come out and the treatment will then change direction 
markedly (notes from focus group 1, consultant).  
The third sub-mechanism is when participants volunteer unsolicited information, 
influenced by their understandings, such as those obtained by their own 
research or external discussions. Volunteering occurs when practitioners or 
patients contribute information that they perceive may be relevant or useful to 
the case without any specific prompting.  
‘the patient now comes with a lot of information. They’ve put their 
symptoms into google and they’ve come with additional information into 
the whole process ... It’s sometimes quite educated’ (focus group 4, 
consultant). 
Each of the three sub-mechanisms can occur within any of the three 
information-accumulating mechanisms. For example, agreed information may 
concern collected, generated or volunteered information, as may shared or 
recorded information. In relation to figure 4.6, the initial reasoning state is 
indicated by the curved arrow entering the diagram. Given that patient visits 
typically commenced through a verbal briefing by the registrar or intern, at 
times consulting the patient record, it is posited that the initial reasoning 
commences through practitioners seeking information that they assume exists, 
given their existing understanding of the case. That is, the collection sub-
mechanism is initially deployed. 
Sense-making sub-mechanisms  
Two sense-making sub-mechanisms are incorporated in the dynamic model. 
Constructing understanding involved interactions between ward round 
participants, including the patient, that were commonly directed at attempting 
to construct an understanding of the case, particularly a medical diagnosis. 
‘Ultimately you want to have a diagnosis and treat with whatever the 
treatment for that diagnosis is. So that’s your goal’ (interviewee 8, 
intern). 
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References to constructing understanding occurred throughout the data 
collection, both in observations of ward round discussions and in interview 
responses. It is a commonplace assertion that constructing an understanding is a 
core element of medical reasoning. 
‘… the registrars are in training, and they’re in training to be able to take 
a history, to be able to diagnose’ (interviewee 5, consultant). 
The opposing sub-mechanism is that of disrupting understanding. Once an 
understanding is constructed, attempts to falsify that understanding will result 
in the strengthening of that understanding if the falsification fails whereas, if the 
falsification succeeds then a more appropriate understanding may be 
substituted. 
‘If it’s something that you’re not quite sure then you do a lot of question 
marks, or if you are unsure about the clinical diagnosis or if you are 
unsure about anything, you’re better off writing it down and then people 
can recognise that that was in your thought process and readdress it’ 
(interviewee 12, intern). 
The existence of the group of practitioners reasoning together provides 
opportunities for disruptions to be noticed. 
‘if someone is not understanding what is happening, that might be like a 
warning sign that maybe the case is not making sense and we might 
want to readdress … the diagnosis’ (interviewee 14, registrar). 
As with information-accumulating, the sense-making sub-mechanisms may be 
associated with any of the mechanisms. For example, recording the 
understanding of the case will involve recording constructed understandings but 
may also involve recording details of how the existing understanding was 
disrupted. 
Decision-making sub-mechanisms 
Decision-making also involves two sub-mechanisms, those of option generation 
and option selection. Ward round participants were observed to collaboratively 
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contribute options for treatment or management, such as one case where the 
patient was exhibiting psychiatric symptoms and various options, including 
changing case worker, strategies for increasing compliance with medication, and 
re-referral to a psychiatrist were raised by different participants (patient 26).  
The round is an appropriate forum for new options to be generated in response 
to existing decisions. 
‘… teamwork is good in that sense, there’s not one person making a 
decision, and if a decision is made then you can discuss why it was made 
and suggest other options, or raise concerns’ (interviewee 14, registrar). 
Options will be generated more freely by junior practitioners when the problem 
is perceived as less difficult.  
‘… so a more complex decision is sometimes made by the consultant, so 
you would defer, or wait until the consultant comes around to discuss it 
further, whereas simple things can be addressed by interns or registrars’ 
(interviewee 14, registrar) 
The type of problem will also influence option generation, where practitioners 
with specific skills or knowledge are able to generate options more readily in 
circumstances connected with those skills or that knowledge. 
‘… if you have seen something similar, or read about something that is a 
particular interest, that may prompt you to suggest something’ 
(interviewee 8, intern). 
Option selection occurs within the group but is often led by one practitioner. 
Other practitioners are free to contribute to decisions, however. 
‘… talking about treatment again, or management options, normally 
they’d be decided by the registrar, and sort of agreed upon by the 
consultant, vice-versa here, but that’s quite unusual, but normally the 
registrar is directing the treatment and the management, unless they’re 
unsure and they’ll seek advice’ (interviewee 12, intern). 
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For option selection, discussions about the details behind choosing options 
frequently occur in rounds.  
‘…if something is suggested, then someone else might say, they’re on this 
medication or they’ve got a past history of this and if we do that then this 
will happen, and those sorts of things. So I think that the ward round is 
probably a good place for those sorts of discussions’ (interviewee 6, 
intern). 
4.5.2 Transitions Between Mechanisms 
As reasoning progresses from commencement to conclusion, visiting all the 
mechanisms on the way, describing the relationships between mechanisms 
becomes important. These relationships are conceptualised as transitions, as 
represented in the dynamic model by arrows, each leading from one state to 
another. Figure 4.7 reproduces the model of figure 4.6, this time incorporating 
descriptions of the transitions. 
Evidence supporting each of the transitions is presented here. 
a = Perception of sufficient information to support sense-making. 
This transition occurs when there is a perception that sufficient information 
exists to support efforts to understand the case. 
‘… there does come a point where you have collected sufficient information on 
the round, because a round is to serve a purpose and not to necessarily delve into 
… and sometimes we do that, we say, we’ll come back, and we’re not going to do 
the blood test now on the round because it’s not appropriate, or we’re not going 
to delve into the past history on the round because it’s not appropriate, and all 
that information will add to the clinical picture, but you don’t need to do it on the 
round’ (interviewee 12, intern). 
b = Perception of sufficient sense to support decision-making. 
The transition from constructing an understanding to decision-making occurs 
when the case is sufficiently understood to support generating options. 
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 ‘… a patient presents with a certain set of problems and then you take a 
history and at some point you say, yep, I can stop taking information and 
start managing the problems’ (interviewee 14, registrar). 
This occurs when the information is perceived as consistent with the 
understanding. 
‘All the information has come together so you think, ok, we can stop 
looking for other things’ (interviewee 6, intern).  
Figure 4.7: The Dynamic Model 
The conditions for understanding the case involve various elements. 
‘… it is when the history and the exam and the investigation findings are 
all matching up, and your management plan is improving the patient … 
it’s that continual feedback from the patient, the medical staff, the 
nursing staff, everyone who’s involved in the patient’s care’ (interviewee 
6, intern). 
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The transition does not mean that all information-accumulating ceases, 
however, as practitioners are always on the lookout to improve their 
understanding of the case. 
‘… there are often things that come up during the admission and you 
need to keep taking information from the patient to address those issues, 
so I don’t think there is a point where you can say that you can stop 
taking information’ (interviewee 14, registrar).  
c = Sense-making fails due to information conflicting with current 
understanding. 
The transitions towards disruption occur when sense-making fails due to 
disrupting information arising.  
Certain investigations throw up unexpected results that aren’t exactly 
explained by the information that you already have (interview 8, intern). 
Unexpected information can arise at any time that suggests that the existing 
understanding may be incorrect or inadequate. 
‘…often when patients come into the emergency department they get 
admitted but there’s still a lot of unknowns about the clinical picture but 
three days later all of a sudden the consultant may have an impression 
about one of these presenting issues’ (interviewee 13, intern). 
Information such as the results of clinical tests may help prompt a disruption to 
understanding.   
‘… they will … do different tests and see what they think, and often it will 
be that someone was thinking the right thing but was not really sure. But 
there’s no way of telling who it was at that point, there’s all these ideas 
but it’s not sure who is correct’ (interviewee 6, intern). 
d = Valid option or options have been identified. 
Once options have been generated, there is a need to transition to a state of 
selecting the most appropriate option if a decision is to be made. 
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‘… if the more senior members of the team are certain about something, 
then I suppose as a junior member you feel more comfortable about 
going along with their assertions’ (interviewee 8, intern). 
Transitioning to selecting options reflects the point that making a plan is one of 
the main purposes of the ward round. 
Purpose of round is to make a plan for the day.  The registrar may be 
unsure of what to do.  The consultant can see the patient to clear up 
what the registrar is unsure about.  It is about decision making (notes 
from interview 3, intern). 
When options are generated, they suggest ideas amongst the practitioners in 
relation to whether the option may be suitable or not, thus helping to prompt 
the transition to the option selection sub-mechanism. 
‘Most of the time we will be understanding where the consultant is 
heading with the line of thinking and hopefully most of the time we will 
know if there’s anything that is relevant that they’ve missed, like they’ve 
had a reaction to that, or they’ve got these other comorbidities that will 
influence them, and those sorts of things. … often will just run things past 
the other members of the team to say, oh will that be important for that, 
so in time everyone is open to those sorts of contributions and ideas’ 
(interviewee 6, intern). 
e = Reasoning about options suggests the case does not yet make sense. 
In the process of decision-making, team members may notice that there is some 
problem with the shared understanding of the case, so this may generate a need 
for the team to return to sense-making.  
‘… it’s sort of like an evolving process. As we get more information and 
then we revisit the clinical picture and revise it, it’s pretty fluid, I think. 
But then that shared understanding becomes the main focus’ 
(interviewee 12, intern). 
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Difficulties connected with establishing an appropriate treatment and 
management plan also suggest the need to return to sense-making. Plans 
require an understanding of aspects of the case that may not arise during the 
diagnosis phase of the patient visit. 
‘… you would only do it if you could actually improve … the medical 
situation, but if there isn’t the medical expertise here or if you know that 
she wouldn’t be accepted in … major hospitals … and you know that if you 
come up with a diagnosis then the neurosurgeons are unlikely to perform 
a complex operation on an 83 year old lady, because of the fact that she 
is elderly and she is in a nursing home, and the operation is very 
demanding’ (interviewee 5, consultant).  
Making treatment or care decisions may nullify the need to explore the case 
further, but this may also require a revision of the existing understanding. 
‘… once you know that … the relatives know that you have put a diagnosis 
on it, and you can give her … medication to make her feel a little bit more 
comfortable. But in that situation we’re not going to look for other 
causes, like infarcts or anything, but we’ll do the sensible thing. You can’t 
do everything in every case, you’d have to have another 700 hospitals’ 
(interviewee 5, consultant). 
f = Case does not make sufficient sense to proceed to decision making.  
This occurs when a disrupted understanding leads to information generation, 
where information is sought but not specifically in relation to a specific 
understanding.  
‘It’s when things aren’t going as you expect them, or you are still not sure 
about how your initial investigation came in, that’s when you go looking 
for more information’ (interviewee 8, intern). 
An example was noted during a ward round observation, concerning a patient 
who had experienced an unconscious collapse on a golf course for unknown 
reasons, where a meandering path of questioning ensued to elicit leads on the 
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possible cause. Most of the visit involved the consultant questioning the patient 
about aspects of the case such as the circumstances at the time of the collapse, 
the patient’s diet, his history of similar collapses, diagnoses of other conditions 
that may be related to the collapse and weather conditions, alongside physically 
examining the patient three times (patient 36). 
Disruptions that cause transitions to information generation occur in relation to 
sense-making, which may in turn be prompted by difficulties with decision-
making. 
’… if you have enough information to make a clinical decision then that’s 
ok, but if you don’t then you need to go and look for that, or the decision 
then becomes to look for that information so that decision can be made’ 
(interviewee 8, intern). 
g = Incomplete understanding, identified gaps require filling.  
The transition from constructing understanding to information collection occurs 
when an understanding exists of the case and this understanding suggests some 
unknown information should be sought. This information may be information 
that is missing entirely or information that exists but which requires 
confirmation. An example occurred in relation to a patient admitted with chest 
pain and shortness of breath, who was examined with a stethoscope by the 
consultant, who then invited the rest of the medical team to listen for 
abnormalities as well (patient 27). 
The process of collecting information in relation to gaps in existing 
understanding involves applying a logical procedure for focusing the collection 
on the relevant information.  
‘If people have a chest infection then they’ll have some pain in the chest. 
If they’ve had a cardiac infarct, then they’ll have a pain in the chest. So 
what you do is you let the patient tell you exactly what it is, but then you 
know more than the patient on the specific pathological thing. So if it 
isn’t clear then you have to hone down and separate it into two or three 
different areas, for example, you want to establish that it is a cardiac 
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problem so you will ask them questions specific to that, you want to 
exclude that there is a pleurisy problem, you know with pneumonia or 
whatever you like, so you ask them questions for that, you want to 
exclude that it is an embolus, for example, which would give you pain, 
and you would ask specific questions for that … you ask questions that … 
tend to confirm or support some of the things that they have been saying’ 
(interviewee 5, consultant). 
h = the need arises to cease reasoning about the case.  
Sooner or later, reasoning on each case must cease. The decision to stop may 
occur because practitioners are satisfied with the way that the case is 
proceeding. 
‘I think once you’re comfortable that you have ruled out the obvious and 
the important, and the critical, and the patient is getting better, not 
worse. Then you can say, I’m not sure what’s going on but the patient is 
getting better and we have ruled out what could potentially be nasty or 
detrimental’ (interviewee 8, intern). 
At times it is quite clear when the patient visit has achieved its aims.  
‘… once you’ve addressed each of those issues on the round, it is time to 
move on. We don’t need to fill in the fluffy middle bits at that time. To me 
there’s always a pretty clear line in the sand when enough is enough’ 
(interviewee 13, intern). 
Time factors also place pressure on the reasoning of the round. 
‘… it’s getting towards the end of the round and sometimes the 
consultants are trying to get through more quickly’ (interviewee 6, 
intern). 
These pressures may force the round to end prematurely. 
One major reason for stopping is simply running out of time. When there 
are several patients to get through, this is quite common (notes from 
interview 7, student).  
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j = resolution not reached so return to reasoning occurs.  
In some situations, a transition back to the most recent state may occur. This 
was observed several times. For example, in one visit decisions were made and 
the patient informed of the prognosis and the decision regarding medication, 
discharge and the management of her blood pressure, following a questioning 
session and a physical examination. Upon returning the patient record and 
preparing to move on to the next patient, the reasoning recommenced which 
resulted in a return to the patient. Further questioning, physical examination 
and reasoning ensued before another attempt at resolution, this time 
successful, occurred (patient 32). 
The next patient visit involved a situation where the discussion recommenced 
whilst practitioners were walking to the next patient after replacing the medical 
record, introducing an opportunity to reconsider the direction that had been 
decided upon inside the room, although in that case they did not return to the 
patient’s bedside (patient 33). 
4.6 Summary 
The overarching question addressed through these findings was: what is the role 
of collaborative group reasoning in ward rounds? This raised more specific 
questions, such as: what are the group reasoning mechanisms operating in ward 
rounds?, how do these mechanisms operate?, how do they explain the value of 
groups reasoning in ward rounds?, how do different mechanisms relate to each 
other in an integrated manner within ward rounds? and what are the factors 
that influence the success of the operation of these mechanisms? 
The findings involved two dimensions. The first established a framework for 
describing the mechanisms. Without such a framework, it is unclear why 
mechanisms would be described in this specific form. Section 4.2 described the 
development of the framework through three phases of data collection. The 
phases were:  
1. a narrowing of the topic to the reasoning occurring in relation to the 
treatment and management of the patient, particularly information 
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collection, sense-making towards understanding, and decision-making 
towards a patient plan,  
2. an exploration of the concepts associated with information collection, 
sense-making and decision-making elements of reasoning,  
3. a structured representation of the mechanisms and sub-mechanisms, 
that would form the framework for descriptions of the mechanisms and 
the transitions between mechanisms to be identified in detail. 
The second dimension described in detail the reasoning mechanisms and two 
models of reasoning based on the mechanisms, including the transitions 
between the mechanisms. Nine reasoning mechanisms were described in 
section 4.3: three for each of the mechanism areas of information-accumulating, 
sense-making and decision-making. A resolution mechanism was also described, 
which described how reasoning ceases. The first model of reasoning was 
described in section 4.4 and focused on the act of coalescing information to 
produce group reasoning information artifacts. The second model, described in 
section 4.5, presented a representation of the dynamics of ward round 
reasoning, utilising sub-mechanisms and transitions between mechanisms and 
sub-mechanisms. Taken together, this formulation provides a way of 
understanding the reasoning occurring in ward rounds through answering the 
questions outlined above. 
Whilst the mechanisms and models presented in this chapter may explain ward 
round reasoning to some extent, they remain an exercise in theorising only 
unless they are applied in some way. This is addressed in the next chapter where 
various implications and applications are discussed in more detail, suggesting 
how the findings might be used to improve the reasoning of rounds. 
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5. Applying the Findings 
5.1 Introduction 
Chapter 4 described the development of mechanisms and models through the 
course of the project, presenting the findings along with an account of why they 
developed as they did. This chapter discusses the findings through three 
sections. 
In section 5.2, each of the mechanism areas and models is discussed in relation 
to key themes. Themes that span across mechanisms are also identified and 
discussed. Ward rounds are complex social systems and are characterised by 
several dualisms. The models help to illuminate these dualisms, and these are 
discussed in section 5.2.5. 
The findings are also clearly linked to the original research questions, with 
section 5.3 discussing ten ways in which collaborative group reasoning supports 
the aims of ward rounds. 
Whilst the findings are useful for descriptive and explanatory purposes, models 
should also be practically useful. Five areas of potential application are 
presented in section 5.4 and suggestions for ward round improvement are 
discussed. 
5.2 Commentary on the Findings 
Chapter 4 described ward round reasoning mechanisms and provided much 
detail about the operation of these mechanisms and their structures as 
represented through the two models. Sections 5.2.1 to 5.2.4 discuss these 
findings, followed in section 5.2.5 by an outline of various dualisms that the 
models help illuminate. 
5.2.1 The mechanisms 
The three mechanism areas are here discussed in turn. 
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Information-accumulating mechanisms 
The findings show that information-accumulating mechanisms are varied. 
Information is accumulated simply for sharing, for agreeing or for formally 
recording in the patient record. Different processes of accumulation exist, 
particularly targeted information collection, open-ended generative processes 
and volunteered information. Different types of information are shared amongst 
the group, such as external information sourced from knowledge bases and 
brought to the round by practitioners, subjective information provided by the 
patient, practitioner-observed information about the patient and information 
derived from practitioners’ experience bases. Patient-sourced information was 
the prime focus of the round, which contrasts with the focus on externally 
sourced information in much of the literature (Clarke et al., 2013; Klerings et al., 
2015; Kostagiolas et al., 2014; Maggio et al., 2014). This thesis supports the 
contention that a primary purpose of rounds is to effectively collect information 
from and about the patient, as described in section 3.1.4, and confirms the 
finding that considering more information is not as important as communicating 
effectively (Tschan et al., 2009). 
As groups distinguish ward rounds from individual medical reasoning forums, a 
second set of observations concerning accumulation surrounds participant roles. 
The relationship between patients and practitioners is asymmetric, underpinning 
the prominence of and importance given to SDM, noted in section 3.1.6. Roles 
are central to information input, with different roles having access to different 
types of information. Interns and registrars are close to patients through their 
daily routines, thus are well positioned to observe details, whilst consultants 
attend for short interactive visits to patients, which assists with maintaining 
objectivity and contributing nomothetic information. Expectations around roles 
influence what is contributed and how it is contributed. The findings highlight 
the effect of the tone set by the consultant in relation to welcoming input and 
making junior practitioners feel valued. This influences the nature of information 
contributed during the round. Practitioners find ways around these dynamics, 
which suggests that the dynamics are important and powerful. The emphasis on 
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teamwork in the literature (Baathe et al., 2014; Bradfield, 2010) underscores 
these points.  
Information types are associated with roles. The findings show that opinions 
about treatment are frequently deferred to consultants who, because of their 
experience levels and their formal responsibility for the case, must ultimately 
answer for any team failings. In contrast, interns are frequently responsible for 
entering notes in the patient record, thus can influence what is or isn’t recorded 
and retained as relevant information. Agreement is also strongly influenced, if 
not determined, by roles. Trust in senior practitioners’ judgements may raise 
agreement levels, although this was not always the case. 
The final set of observations concerns the application of criteria and judgement 
to information accumulation. Although judgement is recognised as a key 
element in medical decision making (Patel et al., 2013), its centrality to deciding 
what information is shared, agreed or recorded in ward rounds has rarely, if 
ever, been explored. Practitioners were shown to use criteria such as plausibility 
relevance, importance and veracity in determining whether to contribute 
information, to agree on contributed information, and to record information. 
This is an area worthy of future exploration, particularly in connection with the 
different modes of information-accumulating: targeted collecting, volunteering 
and generating. 
Sense-making mechanisms 
Many points concerning information-accumulating also apply to sense-making. 
The findings showed that roles influence practitioners’ likelihood of agreeing 
with an understanding, as roles are associated with specific viewpoints. Junior 
practitioners lacked confidence to express their understanding, recognising that 
it may be highly limited compared to experts. Criteria such as relevance or utility 
were important for determining what understandings about the case to record 
and what understandings were ruled out. Trust in the judgement of colleagues 
also contributed towards agreement on understandings, such as diagnoses, and 
evaluation of trustworthiness frequently arose as a theme of sense-making. 
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Action Description Connection with sense-
making 
Physical 
Examination 
and Observation 
Physical examination of the 
patient. Practitioners 
observe the patient for 
signs of disease, along with 
various other signs such as 
those corroborating 
information provided 
elsewhere. 
The use of examinations varied 
by consultant. Registrars and 
Interns rarely examined 
patients, unless invited to do 
so. Examinations provide 
information to the whole 
team, not just those doing the 
examining. 
Patient 
Questioning 
Direct questioning of 
patients or of each other in 
relation to patient 
information. 
Consultants did most of the 
questioning. The directness of 
questioning patients varied by 
consultant. 
Clinical 
Verbalisation 
Discussions between 
practitioners in relation to 
prognosis, diagnosis, 
treatment, or other topics. 
This occurred frequently, as 
may be expected, given the 
core nature of the role of a 
ward round. 
Treatment Administering treatments 
during the ward round or 
observing the results of 
treatments previously 
administered. 
Feedback from administering 
treatments directly in the 
round was not observed, but 
feedback from the patient’s 
response to prior treatment 
was viewed as central to 
management. 
Case external 
communication 
Practitioners 
communicating with other 
parties outside of the 
clinical discussion between 
the ward round 
practitioners. 
This occurred frequently and 
resulted in interactions which 
prompted the communication 
of information that may not 
otherwise have been exposed. 
Table 5.1: Actions in ward rounds that are integral to sense-making 
Two additional points concerning sense-making in rounds stand out: the role of 
disrupting understanding and the role of action in the making and unmaking of 
sense. The findings show that constructing an understanding is only one side of 
the problem, with doubting being the other (Weick et al., 2005). Rather than 
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forming a definitive understanding at any time, the case is understood as a type 
of progress decision (Beach, 2018) where continual monitoring occurs to 
determine whether the currently existing understanding should be maintained. 
This was confirmed throughout the findings, with practitioners at all levels 
pointing to the importance of being vigilant to information that may disrupt the 
sense of the case. This accords with the metaphorical characterisation of sense-
making in the classic and influence scheme of Dervin (1998), which stresses the 
importance of ‘looking to the gap’ in understanding. 
Action was also of central significance in understanding the case, again 
according with the classic sense-making theories of Dervin (1998) and Weick et 
al. (2005). Dervin’s theory involves finding the gap in understanding through 
considering the actions involved in making and unmaking knowledge. Weick’s 
approach involves sense-makers acting thinkingly, through using frameworks to 
understand yet continually putting these frameworks to the test through 
actions. Interactive exchanges bring sense into being. Actions in ward rounds 
provided the impetus for understanding the case. These included physical 
examinations of patients, observations of signs, questioning patients, 
verbalisations between practitioners, interactions with patients through 
treatment and communications with stakeholders. These are presented and 
described in table 5.1, along with observations from the findings. 
Decision-making mechanisms 
The findings demonstrate that decision making in ward rounds is subtle and 
complex. Medical decision making does not follow classical decision theory due 
to pressures associated with limited information, shortage of time, uncertainties 
and the absence of unambiguously correct answers (Falzer, 2004; Patel et al., 
2002). Other reasons for not adopting classical decision-making approaches are 
given in table 5.2. The quality of decisions cannot be determined until time has 
elapsed and, even then, might never be definitively known. Findings illustrate 
the need for practitioners to continually judge their colleagues’ capacities to 
make suitable decisions, and to decide whether they will intervene if they have a 
varying opinion. In addition to judging their colleagues’ views, scribes need to 
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use judgement to decide what to record, registrars need to make judgements in 
selecting treatments, and consultants need to exercise judgement in confirming 
or overriding registrars’ decisions. These are all associated with criteria 
underpinning judgements, such as importance and relevance. These issues were 
noted throughout the data, with practitioners at all levels expressing the need to 
continually make judgements. 
Feature Leads to 
High level of experience 
in identifying treatments. 
Consultants utilising pattern recognition, which 
supports tacit decision-making of the most 
appropriate treatment option. 
High level of experience 
in managing past cases. 
Consultants having confidence with judgement 
based on past cases, with respect to effects of 
treatments in individual cases. 
Intractable medical and 
management problems. 
Decision-making processes which rely on 
judgement and experience rather than explicit 
evaluation of competing options. 
The creative nature of 
medical decisions. 
Senior practitioners displaying creativity in making 
judgements rather than applying analytic 
techniques. 
Inability to definitively 
state success of 
outcomes. 
Practitioners needing to consider a wide range of 
factors, other than simply medical evidence, to 
justify decisions. 
The general nature of 
medical treatment 
decisions. 
Practitioners adopting processes that rely on 
applying judgement to feedback from trial and 
error activities. 
Table 5.2: Reasons why the classical decision-making approach may not be used 
Furthermore, decisions are tentative and potentially subject to disruption. 
Decisions are made according to progress (Beach, 2018; Falzer, 2004; Falzer, 
2018), which relies on feedback from trial and error. Every case is unique, 
through its unique trajectory. This works against classical decision-making 
models based on analytic strategies, which generally assume that decisions are 
made at identifiable times to optimise clearly delineable future outcomes. 
Instead, NDM approaches are more appropriate, as practitioners were seldom 
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observed to discuss the pros and cons of different options. Additionally, 
practitioners have ‘fractionated expertise’ (Kahneman & Klein, 2009). Even 
junior practitioners have special interests and thus potentially have the greatest 
expertise within the group on a topic. Hence, practitioners are always aware that 
a colleague may be more knowledgeable about an issue than themselves, 
despite their history on other issues. Points of this type arose frequently 
throughout the findings, especially with senior practitioners valuing the 
contributions of junior practitioners.  
The patient’s role in decision making is another important observation. A back 
and forth process with the patient occurred, with practitioners deciding about 
treatment but decisions being practically worthless without patient approval, 
partly to ensure patient compliance but also for the effect of patient attitude on 
clinical outcomes. 
5.2.2 The coalescing model 
The coalescing model, reproduced here as figure 5.1, structures the nine 
mechanisms along with a resolution mechanism. This allows for symmetries and 
principles to be identified and provides a focus on key aspects of reasoning, such 
as artifacts.  
Features of the model include the conceptions of agents and information 
vectors, the distinction between different types of artifacts and the focus on 
coalescing information from individuals to the group.  Each of the mechanisms 
takes information sourced from individual agents as an input and converts this 
through group reasoning to one of three forms of group information artifact. 
Other information artifacts are possible, such as group information which is 
accepted as a working hypothesis but not agreed, but for reasons of parsimony 
the model is limited to three main categories of shared, agreed and recorded 
information. The individual agents include human agents, such as ward round 
participants, and non-human agents, such as the patient record, clinical DSS and 
hospital guidelines. Information is regarded as a vector as it progresses through 
each of the mechanisms, possibly transforming as it traverses the mechanisms. 
Group information artifacts created during the round also feed into subsequent 
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mechanisms. The group can be conceived of as an agent at the knowledge level, 
with goals and means to achieve its goals (Aamodt & Plaza, 1994). 
The model focuses on coalescing individual information into group information 
artifacts, either mental or physical. Shared and agreed information, including 
understandings and plans, is assumed to be mental and is represented by dotted 
ovals in the figure. This information, along with other information, may be 
physically recorded, usually in the patient record, hence becoming a physical 
artifact. The justification for centring mechanisms on information coalesced into 
group artifacts is that the group is the object of interest, rather than individuals 
reasoning together. 
 
Figure 5.1: The Coalescing Model (figure 4.5 reproduced) 
The model is best described as ‘flow-like’ rather than as the representation of a 
temporal process. It is flow-like in the sense that logical relationships exist 
between mechanisms. For example, understandings tend to be shared prior to 
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being agreed, and agreed prior to being documented. Similarly, an 
understanding which was neither shared nor agreed in the group may be 
recorded, but this is not likely to be the direct result of group reasoning. Hence, 
arguably at least in most cases, recording will logically depend on agreeing, and 
agreeing will logically depend on sharing. Similarly, the logic of ward round 
reasoning suggests that sense-making will usually require information, and 
decision-making will usually require some sense to be made of the case. 
The coalescing model is intended to draw attention to the logical structures 
associated with mechanisms, such as identifying symmetries and commonalities. 
For example, each of the mechanism areas involves three mechanisms that 
logically relate sharing to agreeing to recording. Thus, for each of the mechanism 
areas, it is expected that commonalities would exist in moving through the 
mechanisms, although they may also be expected to play out in different ways 
despite this symmetry. Similarly, sharing spans across case information, sense-
making and decision-making, as do the other mechanism groups of agreeing and 
recording. Issues related to sharing, for example, would be similar for each 
mechanism area although important differences would also be expected. This 
structuring allows for various potential applications, discussed in section 5.4. 
5.2.3 The dynamic model 
The dynamic model, reproduced here as figure 5.2, is designed to illustrate the 
internal workings and connections between mechanisms. This dimension was 
absent from the coalescing model. The model takes the form of a statechart 
(Harel, 1987), which typically assumes that the group is reasoning in a particular 
state at any time and that transitions between states occur in response to 
prompts. States, in this case, are equated with mechanisms or sub-mechanisms 
and are represented by the rounded rectangles in the diagram. As with the 
coalescing model, though, the dynamic model is intended to represent the logic 
of reasoning rather than a temporal process. Hence, states do not suggest that 
all ward round members are necessarily involved in the same mechanism or sub-
mechanism at the same time. The coalescing model and the dynamic model are 
complementary, with the coalescing model focusing more on the collaborative 
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dimension of reasoning and the dynamic model focusing more on the 
complexities involved with medical reasoning. The dynamic model aims to 
remove any misconceptions that reasoning is a simple linear process from 
information collection to understanding the case to making decisions, as may be 
unintentionally suggested by the form of the coalescing model.  
 
Figure 5.2: The Dynamic Model (figure 4.7 reproduced) 
One feature of the dynamic model is the use of sub-mechanisms to describe 
reasoning. Taking information-accumulating as an example, different types of 
input were described in the findings. Practitioners described factors influencing 
their willingness to volunteer information, collection processes which allowed 
for discussions to take un-predetermined paths, thus generating information, 
and direct questioning of patients and each other. Specifying sub-mechanisms 
allows for clearer descriptions of how and why reasoning takes specific paths. 
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The model illustrates how sense-making is central to the logic of group 
reasoning in rounds. The Enactment-Selection-Retention (E-S-R) model of Weick 
et al. (2005) recognises a balance of retrospective and prospective thinking in 
sense-making, effectively connecting sense-making to information-accumulating 
and to decision-making. Colville et al. (2016) notes that forward execution of E-
S-R initiated by action, along with backward execution initiated by remembering, 
are both important. Sense-making involves balancing knowing and doubting, 
being aware of one’s areas of ignorance and recognising that sense-making is 
not simply finding the middle ground between knowledge and ignorance but 
relies on the coexistence of the two in a type of dialectic relationship. Knowing 
leads to decision-making and doubting leads to accumulating more information. 
The dynamic model accords with these insights and provides examples of how 
these happen in practice in ward rounds. 
The transitions represented in the model by labelled arrows signal how the 
reasoning moves between mechanisms and sub-mechanisms. Sub-mechanisms 
allow the model to have depth, in contrast to representing all mechanisms on 
the same level (Harel, 1987). The location of the starting and ending points of 
arrows represents whether the transition is from or to mechanisms or sub-
mechanisms. For example, transition ‘a’ represents that the reasoning moves to 
the sub-mechanism of constructing an understanding from one of the 
mechanisms or sub-mechanisms of information-accumulating. The model also 
allows for transitions between sub-mechanisms within the same mechanism 
area to be represented. 
Concepts connected with prompts for transitions suggest further benefits of the 
dynamic model. Transitions are associated with events, conditions and actions 
(Harel, 1987). Transitions are prompted by events, but also require certain 
conditions. An example from the findings concerns time constraints. As was 
noted with transition ‘e’ from selecting options to disrupting understanding,  an 
event which prompts the transition involves practitioners realising that the 
options being considered are not likely to change the prognosis, but time or 
organisational constraints, or competing priorities, may make it unfeasible to re-
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evaluate the case at the present time, thus the transition to disruption will not 
occur and the case will be handled with the best available options under the 
circumstances.  
Transitions can also result in actions which influence internal and external parts 
of the system, other than the mechanisms directly involved in the transition. An 
example of this concerned transition ‘b’ from sense-making to decision-making. 
Whilst practitioners determined that enough understanding existed to support 
option generation, actions concerning ordering more tests, recording 
information in the patient record and collecting more information from the 
patient were prompted. Other actions outside group reasoning may also occur, 
such as patients recording information privately or informing relatives of 
diagnoses. In summary, the identification of mechanisms and sub-mechanisms, 
relationships between mechanisms and sub-mechanisms, transitions and factors 
associated with transitions, supports a detailed and rich understanding of role of 
group reasoning in rounds. 
5.2.4 Issues concerning the mechanisms and models 
Four sets of issues arose frequently throughout the findings. These involved the 
influence of time pressures, issues associated with roles and hierarchies, the use 
of criteria, and the centrality of sense-making and agreement. 
Time constraints are addressed frequently in the ward round literature, as 
discussed in section 3.1.5. One response has been to introduce efficiency 
measures, often inspired by industrial processes, (Jensen et al., 2016; Stein et al., 
2015; Vats et al., 2012), but these typically fail to consider the value of applying 
reasoning mechanisms in a system, as outlined in the models. Throughout the 
findings, time constraints arose as an issue with each of the mechanisms. For 
scribing, time constraints were described as affecting the quality of recording, as 
scribes may have insufficient time to clarify the material discussed during the 
round, not wishing to interrupt the flow of the round. Time was noted to 
influence whether to make treatment decisions with the information at hand, 
when to stop collecting information and when to cease the patient visit. Whilst 
efficiency measures may improve satisfaction for both patients and 
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practitioners, to ascertain their effectiveness there needs to be a clear 
conception of what group reasoning in rounds achieves and how. This is where 
mechanisms and models add value. 
Roles and hierarchies also commonly arose in the findings regarding all 
mechanisms. The literature on teamwork, noted in section 3.1.5, indicates that 
roles can interfere with democratic and open collaboration (Bharwani et al., 
2012; Lewin & Reeves, 2011). This was confirmed in the findings by statements 
about the effect of the social climate set by senior practitioners. The findings 
also showed that different practitioner roles have identifiable relationships with 
mechanisms, implying that the value of collaborative reasoning is not solely in 
open and democratic communication. For example, the role of scribing was 
typically allocated to the most junior practitioner. This influenced the reasoning 
and provided a set of expectations. For the record to contain an accurate and 
full account, the scribe has a responsibility to clarify the group’s understanding. 
This can affect the reasoning by raising issues that other practitioners may not 
have realised were problematic. Similar arguments may be made about the roles 
of registrars and consultants, such as the registrar’s role in collating and 
summarising the clinical overview to support agreed understanding, and the 
consultant’s role in recognising patterns of relevant information in generative 
information-accumulating dialogues. 
The use of criteria across all mechanisms was an important finding that has not 
been adequately explored in the literature. Various criteria were noted 
throughout the data, such as relevance, usefulness, importance, validity, 
truthfulness, consistency, accuracy and sensibility. Criteria were commonly 
described for the sharing mechanisms. Practitioners needed to decide whether 
to contribute information about the patient, their own opinions regarding the 
possible diagnoses and their experience and knowledge regarding options for 
treatment. For agreement mechanisms, the application of criteria underpins 
whether practitioners agree. For recording mechanisms, the scribe must make 
criteria-based judgements about what to record and how to record it. Not only 
must practitioners decide which criteria to apply and what weight to give each, 
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they also need to be able to practically apply criteria. This is an area of 
significant importance and worthy of further study. 
 
Figure 5.3: Agreement is central to the flow of reasoning 
The models also indicate the centrality of sense-making and agreement in ward 
round reasoning. Although the dynamic model shows that all mechanisms and 
sub-mechanisms are integrated in a system, in some respects sharing can be 
viewed as an input to agreement and recording can be viewed as an output of 
agreement. Shared and recorded information at any level feeds into the 
agreement at the subsequent levels, as illustrated in figure 5.3. As such, 
agreement at the sense-making level is the lynchpin of reasoning, as information 
aims to support an agreed understanding and the lack of an agreed 
understanding will undermine agreement on case management. 
5.2.5 Dualisms associated with the models 
The models point to a wide range of dualisms connected with ward round 
reasoning. Table 5.3 lists these dualisms, followed by a brief discussion of each. 
Dualisms related to mechanism and sub-mechanism relationships 
a) Information collection versus information generation  
The findings showed that information is accumulated through distinct processes, 
two of which are associated with the active engagement of the group. Patients 
provided specific, sought information, such as through physical examinations or 
questioning about medication regimes. This information seeking, which is 
represented by the information collection sub-mechanism in the dynamic 
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model, is based on the constructed understanding of the practitioners at the 
time. 
 Dualisms related to mechanism and sub-mechanism relationships 
a Information collection Information generation 
b Information-accumulating Sense-making 
c Constructing understanding Disrupting understanding 
d Sense-making Decision-making 
e Generating options Evaluating options 
 Dualisms related to knowledge generation 
f Nomothetic knowledge Idiographic knowledge 
g Tacit reasoning Explicit reasoning 
h Forwards focus Backwards focus 
i Biomedical view of medicine Biospychosocial view of medicine 
 Dualisms related to structural issues and roles 
J Structure Agency 
k Expert practitioner Novice Practitioner 
l Individuals Groups 
m Mechanical solidarity Organic solidarity 
Table 5.3: Dualisms associated with reasoning mechanisms 
Alternatively, interactive generation occurred, whereby questions and responses 
were interpreted idiosyncratically, generating further questions and responses, 
and so on.  This is a form of Bohm dialogue, where communication aims at 
making commonalities between participants through a process whereby they 
interpret each other’s utterances in their own ways and respond according to 
their understandings, with responses interpreted idiosyncratically and 
responded to accordingly, and so on (Bohm, 1996, p. 3). This is termed 
information generation in the dynamic model and occurs in response to 
disrupted understandings of practitioners. 
Practitioners need to balance these two processes, as sought information tends 
to confirm existing understanding and tends towards closure, whilst generation 
creates new understanding and tends towards openness. Both processes are 
required in measures appropriate to the circumstances. 
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b) Information-accumulating versus sense-making  
Eventually information collection must cease. A perception that the group holds 
enough information to support an understanding of the case can prompt this 
cessation, as indicated by transition ‘a’. Sense-making relies on information, but 
the findings showed that excessive collection distracts from sense-making by 
swamping practitioners with information. Whilst much literature gives the 
impression that more information is always better (see Gurses & Xiao, 2006), 
other literature suggests that shortages of information are not a critical problem 
for rounds (Tschan et al., 2009). Thus, a balance between information-
accumulating and sense-making is required. 
The dynamic model illustrates how this balance is maintained through the bi-
directional relationship between information-accumulating mechanisms and 
sense-making mechanisms. A constructed understanding directs information 
collection from the patient, such as performing tests to confirm a hypothesised 
diagnosis. If information fails to confirm hypotheses, then the understanding is 
disrupted, in which case information-accumulating becomes generative. The 
generation process exposes information, prompting a newly constructed 
understanding. This starts another cycle of confirmation or generation, unless a 
transition to decision-making is prompted through the newly constructed 
understanding being agreed. 
c) Constructing versus disrupting understanding  
Sense-making starts with disruptive ambiguity, according to Sandberg and 
Tsoukas (2015), where ambiguous events trigger episodes of sense-making 
through disrupting understanding. Disruption is based in perception. As Weick 
(2002) noted, thinking better equates with perceiving better. Thus one item in 
the framework used by Leykum et al. (2015) to assess sense-making in ward 
rounds involved looking out for disruptive issues of concern. This concords with 
the sense-making sub-mechanisms of constructing and disrupting 
understanding, which operate through keeping one’s senses aware to any 
relevant discordant information. Whilst creating opportunities for disruptions to 
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arise is critical, excessively searching for disruptions will undermine sense 
construction. Construction and disruption should balance for successful 
reasoning. 
Disruption involves recognising aberrant information, assessing the degree to 
which this disrupts understanding and in what ways the understanding is 
disrupted, and judging whether the disruption warrants abandoning, modifying 
or retaining the understanding. This is complicated by judgements about the 
likelihood of finding a better explanation, as searching for an alternative 
understanding is wasted time if no such alternative exists. 
d) Sense-making versus Decision-making  
As in the transition from information-accumulating to sense-making, eventually 
sense-making must cease and decisions be sought, regardless of how fully the 
case is understood. Again, the relationship between sense-making and decision-
making is bi-directional. For example, the decision of whether to prescribe a 
medication depends on understanding the case, but the decision-making 
process may uncover information that potentially disrupts the understanding. 
Practitioners commence with an awareness set of potential options, which are 
then reduced to a consideration set, then chosen between, although these 
reductions are not always achieved through considering the relative merits of 
different options (Bruch & Feinberg, 2017). Sense-making may widen awareness 
sets, but excessive option generation may undermine the process of reaching a 
final choice. As noted in the findings, consultants are responsible for applying 
their experience in selecting appropriate options, and continually raising further 
options may do more to hamper this role than help it. In reverse, sense-making 
mechanisms may be impeded by practitioners prematurely raising and 
attempting to choose between options.  
e) Generating versus selecting options  
A balance also occurs between generating and selecting options. Interviewees 
indicated that compensatory methods were typically used, where several 
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options are concurrently evaluated, but observations did not confirm this as the 
standard practice. Practitioners cannot investigate every possible option thus 
serial evaluation, where one option is evaluated at a time, also occurs. This 
accords with pattern matching, where hypotheses are formed association with 
past experiences, and forwards reasoning, where experts move directly from 
data to hypotheses through applying rules (Patel et al., 2013; Pelaccia et al., 
2011) in contrast to novices, who form hypotheses then analytically test them. 
Given that the findings show that practitioners believe decision making is mainly 
the responsibility of consultants, it is not surprising that serial option evaluation 
is the main mode. 
Both forwards and backwards reasoning have their relative strengths and 
weaknesses thus either may be more appropriate, depending on circumstances. 
The two methods must be balanced, with the appropriate choice depending 
upon various factors. 
Dualisms related to knowledge generation 
f) Nomothetic versus idiographic knowledge 
Ward round reasoning integrates nomothetic knowledge, concerned with 
generalised knowledge such as EBM, and an idiographic knowledge, concerning 
the contingent and individual (Salvatore & Valsiner, 2010). The terms were 
invented by Windelband (1998) who noted in 1894 that logical enquiry had 
focused predominantly on nomothetic knowledge. More than a century later, 
the same point may be made.  
The findings show that consultants are nomothetically focused, interns 
ideographically focused and registrars bridge the two, due to their relative 
experience levels and roles in hospital care practices. Rounds integrate these 
types of knowledge input and the mechanisms and models describe how this 
occurs.  
Before the details of a case are known, nomothetic knowledge predominates, 
and information-accumulation must be ideographically based. As more is learnt 
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of the specific circumstances though registrars and interns interacting with the 
patient, consultants are required to bring nomothetic knowledge to the sense-
making. These two forms of knowledge are both necessary and complement 
each other. The ward round provides a forum where these two necessary types 
of knowledge develop in tandem. 
g) Tacit versus explicit knowledge. 
Individual practitioners may coalesce both tacit and explicit knowledge in the 
group. Group knowledge generates through dialectical processes involving tacit 
and explicit dimensions, and occurs in shared  physical, virtual and mental 
spaces known as ‘ba’ (Nonaka & Konno, 1998). Knowledge generation occurs 
through different processes, depending on whether the transfer is from tacit to 
tacit, tacit to explicit, explicit to explicit or explicit to tacit form.  Different 
technologies are suited to different processes, such as best practice repositories 
suiting explicit to tacit generation, or expert systems suiting the reverse (Olszak 
& Ziemba, 2011). 
The mechanisms and models show how ward rounds can be viewed as a form of 
‘ba’, providing an environment where individual knowledge is transformed 
through group reasoning into group-level knowledge. The findings show that 
sharing, agreeing and recording mechanisms encourage the generation and 
expression of explicit knowledge. Concurrently, practitioners are expected to 
exercise professional judgements independently, such as consultants making 
treatment decisions based on possibly tacit knowledge derived through 
extensive experience. Ward rounds provide the opportunity to balance tacit 
individual versus explicit group knowledge. 
h) Forwards versus backwards focus.  
The mechanisms and models show that ward round reasoning is concurrently 
about making sense of the case, which is a retrospectively-focused activity, and 
making decisions about the case, which is a prospectively focused activity. This 
accords with the insights of Weick et al. (2005), where sense-making is 
retrospective and is about presumption, yet is simultaneously about action, as 
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sense-makers subject their interpretations to critical scrutiny though acting and 
testing new interpretations. Figure 5.4 represents the centrality of sense-making 
and the overlap between sense-making and decision making as it relates to the 
direction of time. 
The retrospective dimension involves questions about diagnosis and aetiology, 
which require information collection about the past. The prospective dimension 
involves questions about prognosis, goals and option generation and selection, 
which require mental simulation. The models thus demonstrate how sense-
making relates to information-accumulating and to decision-making, where 
options are generated in response to the existing understanding, and where the 
understanding feeds into the forwards focused actions of generating and 
selecting options. 
 
Figure 5.4: The retrospective and prospective nature of mechanisms 
i) Biomedical versus BPS. 
Ward round reasoning mechanisms were noted to be influenced by the 
discussion content. For example, group reasoning episodes involving non-
technical problems were noticeably more open and democratic. The technicality 
of the discussion also reportedly influenced the degree to which scribes needed 
to clarify information, or whether junior practitioners were willing to share or 
able to agree on understanding. This ties in with BPS, noted in section 3.2.3.  
BPS is more than a statement that additional factors are required by medical 
practice; it is an epistemological statement about the proper focus of medicine 
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being the whole person (Saraga et al., 2014). BPS factors underpin much of the 
need for group work, as psychosocial factors encourage input by practitioners 
with less technical knowledge or experience. Whilst technical knowledge can at 
times be debatable, psychosocial knowledge is arguably more so. Practitioners 
are required to balance technical and non-technical perspectives, and the 
balance will affect the coalescing occurring in rounds. 
Dualisms related to structural issues and roles 
j) Structure versus agency  
Viewing ward round reasoning through mechanisms allows for the relative 
influences of structures and individuals to be considered. The models assume 
the existence of a group agent, rather than the round simply being a collection 
of atomistic reasoning individuals. This group both constrains and facilitates the 
individual in a balance depending upon circumstances, and thus may be 
considered as a form of structure. The models also assume that the group agent, 
along with the individual agents, operates in accord with the structures of 
reasoning.  
CR attempts to directly deal with the problem of agency within structures 
through suggesting how they influence each other, rather than assuming the 
primacy of one or the other or the denial of the reality of their separate 
existences (Archer, 1995). The mechanisms and models provide a clear 
conception of one dimension of structure, which allows for the agency of the 
individual to be explored both in terms of complying within the structure and 
with influencing the structure, as indicated through the factors that interfere 
with the operation of the mechanisms.   
k) Expert versus novice practitioners. 
Differences between expert and novice reasoners frequently arises in the 
literature (Bonke et al., 2014; Mamede et al., 2010; Schubert et al., 2013), but 
the interactions and connections between experts and novices when they 
reason together is seldom addressed. The models illustrate relationships 
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between novices and experts in the reasoning patterns of rounds. The roles of 
experts and novices were shown to follow patterns associated with different 
mechanisms. For example, recording is often managed by junior practitioners, 
determining the appropriate management plan is strongly influenced by senior 
practitioners, and understanding the case is determined through the varied 
input of practitioners on different levels.  
One way to explain these delineations is through the idiographic versus 
nomothetic knowledge inputs discussed above, which influence the tasks 
undertaken in the round and how and why they need to be integrated. Another 
is through the varied reasoning styles of experts and novices, also discussed 
above, characterised as forward chaining for experts versus backwards chaining 
for novices. The dynamic model illustrates how these styles occur in practice. 
l) Groups versus individuals  
The findings also highlight the need to clarify the group’s ontological status. 
With some exceptions (see D'Amour et al., 2005), literature on 
interprofessionalism, teamwork and collaboration, as discussed in sections 3.1.5 
and 3.1.6, often avoids specifying whether teams are more than collections of 
individuals and, if so, then in what way. The ‘we-perspective’ versus ‘I-
perspective’ approach of Baathe et al. (2016) provides an illustration of the 
importance of this dimension. Individual practitioners are subject to a range of 
biases, knowledge gaps and reasoning limitations. Theoretically, these can be 
ameliorated through group reasoning. But the findings show that practitioners 
are individually liable thus must consider group reasoning benefits against the 
risks introduced by involving others. Group and individual reasoning must thus 
be balanced. 
The mechanisms and models assume that a group agent exists. But defining a 
group agent for the purpose of reasoning is problematic, as it may involve 
intersections or unions of individuals, and is typically non-physical in nature. 
Groups may be embodied by one agent who holds the group’s combined view or 
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by a combination of agents, or in some other way. These considerations have 
many implications for research on group reasoning.  
m) Mechanical versus organic solidarity. 
The value of practitioners reasoning together in ward rounds can arise in two 
ways. One is when all practitioners are alike, allowing them to build on each 
other’s knowledge, as much of this will overlap. The other is when practitioners 
are of different types, thus allowing each to complement the others. This has 
similarities to mechanical versus organic solidarity, a theory asserted in 1893 by 
Durkheim (1997) in relation to the functioning of societies. Organic society, 
where societies are based around division of labour, is theorised to have room 
for individual initiative and reflection, to be human-orientated and to display 
much inter-dependency.  
Ward rounds were observed to balance these opposing forces. Practitioners 
commonly referred to the need to work cooperatively together, where each 
member of the round can input their unique contributions derived through their 
separate roles. At the same time, practitioners displayed professional solidarity 
and frequently referred to their differentiation being based on experience and 
level of training, thus differentiating themselves quantitatively rather than 
qualitatively. 
5.3 The Role of Collaborative Group Reasoning in Ward Rounds 
The role of collaborative group reasoning can now be addressed. The 
mechanisms and models help explain how ward round reasoning addresses the 
presenting problems and assists with creating a plan for managing the case. 
5.3.1 Ward rounds address bounded rationality  
Contemporary medicine is beset with issues concerning complexity (eg. Loeb et 
al., 2015; Treadwell, 2015). Section 3.1.3 noted the concept of bounded 
rationality (Simon, 1991), where individual practitioners lack the cognitive 
capacity to cope with rising complexity, thus rely on heuristics to compensate, 
many of which are faulty (Croskerry, 2002). Collaborative work is an alternative 
means of overcoming these limitations (Mathisen & Krogstie, 2012b). This 
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underpins calls for greater collaboration, such as through substituting ‘I-
perspective’ for ‘we-perspective’ attitudes (Baathe et al., 2016). Many other 
advantages of group reasoning have been explored, such as the ‘wisdom of 
crowds’ effect (Juni & Eckstein, 2017), collective intelligence (Kämmer et al., 
2017), group dialectical bootstrapping (Krueger & Chen, 2014), distributed 
cognition (Rajkomar & Blandford, 2012) and TTTR (Kolbe et al., 2010).  
Whilst this research did not specifically set out to explore these strategies, 
evidence was gained for the proposition that groups can overcome limitations of 
individuals’ reasoning. A theme which arose frequently was the need for 
practitioners to work cooperatively, thus signifying that practitioners value the 
benefits that arise from collaboration. Junior practitioners referred to the desire 
to have a collaborative working environment set by senior practitioners, 
suggesting that environments non-conducive for information contribution are 
sub-optimal. Senior practitioners also discussed the need for collaborative 
environments and referred to the value of contributions by junior practitioners, 
as well as noting the importance of the entire team agreeing, such as when 
taking group decisions to patients for agreement.  
Diversity is a necessary ingredient for collective intelligence (Mann & Helbing, 
2017), but Kurvers et al. (2016) noted that groups outperform the best doctor 
only when variability is limited. This raises the question of how much diversity is 
required, and diversity of what type. The findings show that ward rounds 
typically involve medical practitioners as the core, thus the diversity is in some 
respects already limited. Diversity exists in terms of experience, however, and in 
relation to idiosyncratic style. The detailed effects of diversity on quality of 
reasoning are worth further exploration. 
The distributed cognition effect was also evidenced, with practitioners using 
each other to extend their own sensory inputs and reasoning gaps. Registrars 
asked consultants to confirm treatment actions that they were already 
undertaking, drawing vicariously on the consultant’s experience. Consultants, on 
the other hand, frequently relied on interns to confirm or provide additional 
information about patients or their social situations, as the interns tended to 
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spend the most time with patients and provided a communication link between 
the medical team and other practitioners, such as nurses and allied health 
practitioners.  
Similar comments may be made about other dimensions, such as the link 
between the questioning of junior practitioners and dialectical bootstrapping. 
Without adding any further information to the round than what participants 
already had, Socratic-style questioning of students prompted more detailed 
discussions about the value of information and the possibility of alternative 
interpretations. The phenomenon of TTTR had a similar effect, which was noted 
as registrars and consultants verbalised their reasoning processes to the group. 
This was particularly noted with cases with non-technical problems, such as 
those concerning mental health or family circumstances.  
5.3.2 Distinctive participant roles underpin effective reasoning 
Collaborative group reasoning also benefits ward rounds through practitioners’ 
complementary roles (Shetty et al., 2017), rather than simply through having a 
multiplicity of practitioners. Each role contributes uniquely, partly through 
distinctive skills profiles but also because roles structure the work, providing a 
format for understanding the case. Coiera (2006) notes that agent roles are 
utilised for enhancing communication efficiency. Some aspects of roles are 
examined in ward round literature, with some studies examining leadership (eg. 
Cohn, 2014; Powell et al., 2015) whilst others explore differences between 
novice and expert reasoning (eg. Mamede et al., 2010; Schubert et al., 2013).  
Practitioners are constantly aware of their roles with respect to group reasoning 
and carry them out faithfully, as evidenced throughout the findings. The shared 
information mechanism was an example, with interns contributing idiographic 
knowledge arising from their daily interactions with patients. Consultants 
recognised their role of contributing generalised nomothetic knowledge and 
making judgements on decisions. Registrars, due to their recent training, have 
up-to-date technical medical knowledge and frequent patient-contact, thus can 
bridge the gap between the specific and the general. These role differences 
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structure the reasoning, with role awareness bringing a set of expectations on 
when and what to contribute, thus contributing to reasoning efficiency.  
Roles also influence reasoning mechanisms more subtly, such as interns 
contributing to shared understanding through questioning in the guise of 
education or clarifying notes. Whilst senior practitioners were reluctant to admit 
that they learn from juniors, it is feasible that educational questioning may also 
be used surreptitiously for this purpose. 
Hierarchical roles are also connected with defensive medicine (Bishop et al., 
2010), whereby patients are over-serviced to reduce risks. The findings showed 
that practitioners are constantly aware of the responsibilities and risks of 
decision making. It was noted that distributing responsibility across practitioners 
reduces the vulnerability of individual practitioners being blamed for adverse 
outcomes, although it may also allow practitioners to avoid responsibility. It was 
also noted in interviews that common sense and ability to exercise judgement 
are declining because of practitioners’ over-reliance on diagnostic tests. Ward 
rounds allow senior practitioners to model appropriate judgement skills whilst 
providing opportunities for juniors to exercise judgement in relation to the 
various mechanisms.  
Regarding the patient’s role, three situations were noted. Patients were seldom 
active as equal participants in the reasoning, confirming claims that SDM seldom 
occurs (Godolphin, 2009). At times, the patient was simply the object of 
reasoning. Sometimes this was unavoidable, such as with unconscious or 
critically unwell patients. Mostly, though, when patients were conscious and 
able to participate, their role in reasoning was complementary to the 
practitioners’. As the main subjects of the round, patients were the centre of 
focus for information-accumulating mechanisms, being either directly 
questioned, allowed to volunteer their story unimpeded, or contributing to 
generative information processes. In relation to decision-making, a back-and-
forth process occurred between patients and practitioners. This involved a 
dynamic where practitioners reason as a group, and where the group maintains 
a specific relationship to the patient. 
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5.3.3 The division of labour in rounds enhances reasoning 
Practitioners, due to their similarities or differences, enhance each other’s 
reasoning, characterised in section 5.2.5 as mechanical versus organic solidarity. 
Differences enhance reasoning through the division of labour. Ward rounds 
involve a multiplicity of tasks, the difficulty which is attested to by the perceived 
need for aids such as checklists (Amin et al., 2012; Blucher et al., 2014; Mansell 
et al., 2012).  
Time constraints interfere with satisfying these tasks (Bhansali et al., 2013; 
Herring et al., 2011). This theme frequently arose throughout the findings as a 
determinant of reasoning quality, from influencing scribing to affecting whether 
to make decisions or to continue collecting information. Time pressures have 
prompted initiatives to make ward rounds more time effective (Jensen et al., 
2016; Vats et al., 2012), but it is not often recognised that rounds, through their 
structure, introduce efficiencies. The mechanisms and models provide a means 
of identifying where the division of labour enhances efficiency. 
One benefit of the reasoning structure of rounds arises from using junior 
practitioner as scribes. Scribing is perceived as a potential inefficiency, 
prompting the increasing use of professional scribes in some jurisdictions (Misra-
Hebert et al., 2016; Morawski et al., 2017). Using junior practitioners for 
scribing, as occurred in all observed rounds, obviates the need for senior 
practitioners to keep their scribing skills up-to-date and improves their capacity 
to focus on areas of reasoning where they are best able to add value. It also 
provides an opportunity for junior practitioners to consolidate their case 
understanding, thus facilitating their effective contribution of information.  
Junior practitioners were also noted to follow up tests, conduct aspects of 
physical examinations, look up files at the request of senior practitioners, 
volunteer information and provide information about the patient gained from 
their active involvement in the case. These free up senior practitioners to focus 
on improving their understanding to support high quality decisions. 
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The reverse was also the case, where focusing senior practitioners on specific 
tasks enhanced junior practitioners’ reasoning. Junior practitioners reported in 
the findings that they were usually comfortable with their roles as subordinates 
in the reasoning, thus allowing them to contribute to reasoning without feeling 
the burden of responsibility. Junior practitioners reported that the round was a 
comfortable environment for suggesting ideas related to understanding the case 
or to making decisions. Junior practitioners were also noted to use their phones 
to access information that might assist with reasoning. This was possible due to 
their ability to access to senior practitioners’ reasoning whilst not being the 
centre of attention themselves, thus being relatively free to look up information. 
Other division of labour benefits concerning communication were identified, 
with some practitioners in frequent and close communication with patients and 
their families, others in close communication with other practitioners servicing 
the case, such as nurses and allied health practitioners, and yet others in 
communication with external sources of support and advice, such as medical 
specialists.  
5.3.4 Ward round sub-processes facilitate reasoning 
It was noted in section 5.2.5 that reasoning does not follow a unidirectional, 
linear path from collecting information to understanding the case to making 
decisions. This thesis argues that identifiable non-linear patterns exist, which 
have been described in the findings by mechanisms and models. The dynamic 
model provided opportunities to identify sub-processes, which show how 
collaborative reasoning occurs in rounds. These sub-processes are closely 
related to themes in the medical reasoning literature, such as forwards versus 
backwards reasoning patterns of experts and novices (Patel et al., 2013), 
retrospective and prospective thinking in sense-making (Weick et al., 2005) and 
the coexistence of knowing and doubting in a dialectic deliberation (Colville et 
al., 2016). 
The models may be used to expose the operation of collaborative group 
reasoning in ward rounds. Two examples are briefly discussed here, one of 
which may be called the ‘disruption sub-process’ and the other the ‘mental 
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simulation sub-process’. Whilst these sub-processes are derived from the 
models, the models themselves do not represent processes. Instead they 
represent the logic of reasoning but, similarly to the design science paradigm 
(Hevner et al., 2004), they may be instantiated to form practical artifacts such as 
case sub-processes. 
 
Figure 5.5: Elements of the disruption sub-process of the ward round 
The disruption sub-process, illustrated in figure 5.5, involves sense-making and 
information-accumulating mechanisms and is represented by the cyclical 
transitions a, c, f and g between constructing understanding, collecting 
information, disrupting understanding and generating information. Steps within 
this cycle provide opportunities to enhance group reasoning. For example, in 
constructing an understanding, the findings indicated that individual 
practitioners are continually looking for disrupting information. Whilst one 
practitioner may verbalise an understanding, others can critically evaluate it, 
hence potentially disruptive information is arguably more likely to be recognised 
in groups. After transitioning to information-accumulating mechanisms, the 
group cooperates to generate new information, and having group members 
participate in this generation provides several opportunities for the relevance of 
information to be recognised, thus supporting further transitions into sense-
making. The need to collect further information for constructing understanding, 
as illustrated by transition g, also benefits from group members, as evidenced by 
practitioners’ questions in rounds concerning whether or not to order further 
tests or requests to conduct further physical examinations of the patient.  
Mental simulation sub-processes involve decision-making and sense-making 
mechanisms, as shown in figure 5.6. This involves transitions b, d and e, where 
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options are generated and then selected. The selection process may prompt the 
disruption of understanding, thus transitioning to information-accumulating 
mechanisms and completing the cycle. 
 
Figure 5.6: Elements of the mental-simulation sub-process 
Within this cycle, the existence of a team enables further options to be 
generated, provided that an environment supportive of group input has been 
established. In accord with NDM theory (Klein et al., 2006), options are 
evaluated through mentally simulating the prognosis of the case should that 
option be adopted. Groups reasoning together about likely prognosis provide 
opportunities to stimulate further understanding of the case. The need for 
decisions to be communicated to scribes allows for case reasoning to be 
exposed, potentially prompting a review of understanding. 
5.3.5 Benefits arise from individuality within structure 
Benefits may arise in ward round reasoning from practitioners being 
concurrently focused on different mechanisms or sub-mechanisms. This may be 
seen when practitioners doubt or distrust other practitioners’ reasoning, 
suggesting that some practitioners were constructing an understanding whilst 
others were noticing disruptions to that understanding. This arose in the findings 
both across and within practitioner levels but consultants distrusting the skills or 
judgement of registrars was most commonly cited. Further examples were when 
practitioners were constructing an understanding whilst others were seeking 
further information, and practitioners generating and evaluating options whilst 
others were subjecting the understanding to scrutiny. These can provide 
opportunities for reasoning enhancements through reducing groupthink and 
encouraging members to critically evaluate each other’s reasoning. 
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A further example concerned scribing. The findings showed that scribes were at 
times unable to keep up with the flow of reasoning, thus hampering scribing. 
Scribes expressed difficulty in knowing what to record and worried about the 
ramifications of recording incorrect or incomplete information, but inadequate 
understanding also prompted scribes to raise questions and return the group to 
an aspect of reasoning that they may have previously felt was completed. 
Whether the scribe’s inadequate understanding led to positive effects or not 
partly depended on the scribe’s willingness to ask for clarification which, 
amongst other factors, depended on idiosyncratic features of scribes. 
These points connect with the structure versus agency dualism. As noted in 
section 2.3, CR proposes that structure provides the background within which 
agency acts, whereas agency then acts to regenerate or elaborate the structure 
(Archer, 1995; Hartwig, 2014). This contrasts with traditional social science views 
that prioritise structure or agency, or conflate them as co-existing inseparable 
dimensions of social action. Ward rounds combine two important and enduring 
structural dimensions. One is the form of traditional collaborative group 
reasoning occurring therein, as reported in the findings and represented by the 
two models. The other is the hierarchical relationships occurring between 
practitioners, frequently raised throughout the findings. These structures, 
however, are not inviolable. Individual practitioners operate within constraints 
imposed by these structures, but the effects outlined in this sub-section show 
that value to group reasoning also arises through violating structures, 
sometimes unintentionally, even if these violations are not perceived as helpful 
by round participants themselves. It appears that few lasting effects on 
structures result from violations, however, as may be expected of a practice that 
has endured in a recognisable form for well over a century. 
5.3.6 Sense-making and decision-making are complementary in rounds 
Sense-making and decision-making are recognised as different aspects of 
medical reasoning (Patel et al., 2013). They are frequently explored in isolation, 
such as Patel et al. (2002) considering various types of decision-making theories 
and Nystrom et al. (2016) considering sense-making in relation to diagnostic 
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error. In contrast, the models of this thesis show that sense-making and 
decision-making are integrally connected in rounds. This accords with the 
observation that some features, such as pattern recognition, are common across 
both sense-making and decision-making (Pelaccia et al., 2011; Weick et al., 
2005). Sense-making, however, is retrospective in nature, focused on explaining 
occurrences, whilst decision-making is prospective in nature, focused on what 
will happen in the future, using mental simulation in NDM theories. Ward round 
reasoning requires both retrospective and prospective reasoning in balance. 
Ward round practitioners utilise reasoning resources to develop an 
understanding of the case. The round provides an opportunity to explore in 
depth the patient’s problem. Practitioners and patients are brought together 
with other resources, such as clinical tests, to focus on understanding the 
problem as it has developed and as it currently presents. The findings show that 
practitioners highlight the importance of skills in gaining an understanding of the 
case, such as eliciting and interpreting information from the patient. In these 
respects, rounds are retrospectively focused. 
Ward rounds are also forums for action. The centrality of decision-making is 
evidenced throughout the findings. Consultants related that they are brought in 
for their expertise in the art of decision making. Patients must move efficiently 
through the system, and practitioners acknowledged their role in making these 
decisions. Practitioners frequently raised issues regarding mentally simulating 
the patient’s envisaged prognosis if proposed options were to be selected. This 
shows that rounds are prospectively focused. 
Sense-making and decision-making occur in tandem in the round. This is 
evidenced by the range of purposes reported in the literature, noted in section 
3.1.4. Understanding the case, integrating information and forming a diagnosis 
are retrospectively focused sense-making activities, whilst making decisions, 
making plans and arranging to carry out the plans are prospectively-focused 
decision-making activities. Actions, such as forming plans, depend on 
understandings, but understandings reflect what actions are envisaged. 
Practitioners seek to understand the patient in relation to potential decisions. 
   
217 
 
Thus, to support the decision of an appropriate treatment, such as for the 
patient with an unconscious collapse, the aetiology was of central importance. 
There, the questioning of the patient reflected the possible choices for dealing 
with the problem. The models demonstrate the relationships between these 
retrospective and prospective reasoning forms.  
Ward rounds support the concurrent and interactive operation of retrospective 
and prospective reasoning modes of sense-making and decision-making 
respectively. They provide a structure where practitioners, as a group, can form 
an adequate understanding and make high quality decisions within the time 
constraints of a patient visit. They achieve this by focusing on a collection of 
reasoning mechanisms that are understood by ward round practitioners as a 
traditional practice. Practitioners are aware of their roles within this practice and 
collaborate accordingly. 
5.3.7 Rounds help make tacit reasoning explicit 
Outside rounds, medical reasoning is traditionally performed by individual 
expert practitioners. Experts are associated with forwards reasoning and pattern 
recognition (Elstein et al., 1990), as noted in section 3.2.1, and such reasoning is 
often tacit. Tacit individual reasoning is described by Lam (2000) as involving 
embodied knowledge, which is practical, context specific and action oriented. It 
is associated with an organisational form known as an operational adhocracy, 
which draws on the formal knowledge and practical problem-solving skills of its 
individually practicing experts. Whilst highly innovative, operational adhocracies 
are individualistic and suffer from difficulties in articulating and retaining the 
tacit knowledge characteristic of the form. 
Ward rounds address shortcomings arising from tacit, individual-knowledge 
based practice by transforming reasoning to become explicit and group-based. 
Practitioners are expected to explain their reasoning in rounds, to assist with 
scribing, collaboration and shared understanding of the care plan. As noted 
throughout the findings, practitioners at all levels are encouraged to share their 
reasoning. That this expectation is commonly held is evidenced by the 
multiplicity of reasons given in the findings for not contributing, such as for fear 
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that opinions are incorrect or because an unconducive atmosphere for 
contribution. Observations of rounds noted that practitioners are continually 
contributing to the round, thus transforming individual information, much of 
which would previously have been tacit, into explicit, group information. 
The benefits of tacit-to-explicit transformation extend beyond the visible group 
reasoning occurring in rounds. Even if practitioners do not engage actively in 
group reasoning, explicit information allows practitioner to determine whether 
they should contribute, with silence possibly indicating tacit agreement. Also, 
regardless of active involvement, practitioners may be prompted to think 
differently through receiving others’ thoughts. 
The individual-tacit to group-explicit transformation relates to DWA (Bonke et 
al., 2014; Dijksterhuis & Strick, 2016) and TTTR (Kolbe et al., 2010; Tschan et al., 
2009), described in sections 3.2.3 and 3.2.2 respectively. TTTR, where 
practitioners verbalise their thought processes without necessarily engaging in 
any discussion, may have reasoning benefits. It was mentioned above that this 
may be because the listeners’ reasoning is stimulated, either individually or as a 
group, but TTTR may also support DWA if practitioners unconsciously problem 
solve simply through exposure to shared information. 
The above points are not intended to suggest that individual tacit reasoning is 
always inappropriate. Under the dual-process theory, both intuitive and 
analytical reasoning have their places. Rather, group reasoning based on explicit 
knowledge is important in some situations, particularly those with high 
complexity, and ward rounds support this through the group reasoning 
mechanisms and models identified in this thesis. 
5.3.8 Education and training in rounds improves reasoning 
Trainee education has been a central feature of ward rounds since their 
inception. Studies have claimed, however, that little time is spent on teaching 
and that rounds are not the ideal location for teaching (Laskaratos et al., 2015). 
Shoeb et al. (2014) found that the hallway was the most common place for 
teaching on rounds, rather than the bedside, suggesting that education is 
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divorced from group reasoning involving patients. Suggestions for improving 
training have included overcoming trainee apprehension and creating a 
productive learning environment (Gonzalo et al., 2014a) or by identifying skill 
areas needing improvement through ward round teaching (Nikendei et al., 
2008). 
Whilst this thesis emphasises the care management dimension of ward round 
reasoning, education is still a component of reasoning. Reece and Klaber (2012) 
noted that the two main ward round tasks of providing care and teaching can 
sometimes compete. But training can enhance reasoning, as many of the points 
discussed above connect with education. Connections between education and 
reasoning mechanisms are presented here. 
Education provides opportunities for junior practitioners to participate in sharing 
mechanisms. Training is not only a means of engagement, it also provides junior 
practitioners with scaffolding information for the case, thus providing a base 
which may underpin their contributions. Junior practitioners asking questions 
can influence the reasoning, whether deliberately through surreptitious 
questions under the guise of education, or as an unintended consequence of 
asking questions that prompt ideas in senior practitioners. Junior practitioners 
are aware of professional risks that may arise from noticing something amiss 
and contributing this information, however, particularly in authoritarian settings, 
hence the benefit of crafty means of input. 
For agreeing mechanisms, education frequently led to the exposure of reasoning 
to the group. Senior practitioners explained their reasoning to junior 
practitioners for educational purposes. This exposed their detailed arguments, 
hence prompting feedback from other practitioners on the quality of those 
arguments. This also helped to ensure that their arguments were well justified, 
as the act of explaining helps ensure that explanations are sound, regardless of 
feedback. The act of explicitly explaining provides a check on potentially invalid 
assumptions or sub-optimal inferences. Furthermore, reasoning was exposed by 
junior practitioners asking for advice and responding to questions from senior 
practitioners. All such reasoning is open to scrutiny, as noted in the interviews. 
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This provides a potentially corrective element, where any participant may 
challenge opinions or offer alternatives.  
It was noted above that junior practitioners use education as a guise to 
contribute to the reasoning. Senior practitioners may also ask questions of junior 
practitioners to elicit information, whereas asking openly may be problematic. 
The findings show that senior practitioners recognise their own fallibility. There 
are valid reasons to conceal fallibility, as the hierarchical structure of a ward 
round legitimates authority that assists with maintaining confidence in the 
system. Practitioners at all levels have legitimate interests in maintaining 
confidence. 
5.3.9 Rounds enhance patient involvement 
Patient involvement in medical care is a core contemporary medical issue. As 
noted in section 3.1.6, the principle of PCC involves knowing, listening to, 
respecting and informing patients, as well as involving them in their own care 
(Epstein & Street, 2011). This relies on communication skills (Levinson et al., 
2010; Stewart et al., 2000), recognised as central to effective ward round 
practice (Wölfel et al., 2016). Whilst section 3.1.5 points to communication 
shortcomings within rounds (Liu et al., 2013; Zwarenstein et al., 2013), it is 
seldom recognised that ward rounds are, by design, a way of involving patients. 
The physical setting was observed to be conducive to patient involvement. 
Practitioners invariably went to patients, rather than the reverse, and whilst at 
the bedside they tended to surround the patient whenever the bed 
arrangement allowed, thus placing the patient at the centre of the focus. From 
interviews, it was also clear that the patient is the centre of attention, with 
many statements concerning patient involvement in one form or another. The 
centrality of patients in rounds is an obvious but sometimes overlooked point.  
Each mechanism’s distinctive logic is associated with patient involvement. At 
each end of the models, information-accumulating and decision-making 
mechanisms necessarily involve patients. In sharing information, practitioners 
highly value the voluntary contributions of patients, which often provides the 
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most important information. Both generation and collection, the other two 
modes of information-accumulating, directly engage the patient in a dialogic 
exchange. Agreement was also shown to involve judgement about the quality of 
the patient’s information, which is in part reflects the perceived quality of 
interactions with the patient. 
For decision-making, it was found that patient involvement occurs for option 
selection, with practitioners selecting options between themselves before 
putting them to the patient for agreement. Whilst practitioners pointed to the 
high level of professional expertise involved in identifying the most appropriate 
treatments, they recognised that option selection relies almost entirely on 
patient agreement, as treatments often depend on subjective personal choices 
of patients. Options not agreed to by patients are valueless if patients then fail 
to comply. 
In contrast, patients had little involvement in the recording mechanisms, with 
scribing often occurring in the background, away from the patient’s interactions 
with the other practitioners, or outside the room. Sense-making mechanisms 
operated in the presence of the patient but frequently without the patients’ 
involvement, except when patients suggested possible causes of their illness. 
This is partly due to the technical elements of medical diagnoses being 
inaccessible to lay persons and partly to the sensitive nature of information, 
both of which were referred to by practitioners. On occasion, patients were also 
involved in sense-making through pointing out where an understanding may be 
incorrect. 
To summarise, whilst patient involvement in sole practice may reflect 
practitioners’ attitudes, ward rounds contain features and structures than 
encourage or even necessitate involvement. Ward rounds, by design, provide 
some of the benefits of PCC and SDM without requiring practitioners to alter 
their professional identity, such as has been called for by Baathe et al. (2016).   
   
222 
 
5.3.10 Ward round structures improve reasoning 
Despite calls to standardise ward rounds (Lane et al., 2013; Mansell et al., 2004; 
Najafi et al., 2015), very little is written about their structures. A few exceptions 
exist, such as the modelling exercise of Fareedi and Tarasov (2011a), the 
Structured Interdisciplinary Bedside Rounds model of Stein et al. (2015) and the 
process models of Pryss et al. (2015). This thesis conceptualises ward round 
reasoning through structures, as expressed through mechanisms and their 
structuring into models. These may be termed the ‘structural internals’ of 
reasoning, but other dimensions of ward round reasoning structure were also 
important. 
Practitioners pointed out that rounds help ensure that all patients are seen and 
that their cases are considered. As mentioned in a focus group, without rounds 
it is possible that some patients would be neglected, at least temporarily, due to 
the demands for attention from other cases. This is an incidental benefit of the 
physical act of conducting rounds, where each patient is visited in turn, with only 
occasional exceptions such as absent patients, who may be undertaking testing 
or visiting the bathroom at the time of the visit. 
Rounds also help ensure that significant practitioners contribute to the 
reasoning, in the right way and at the right time. The findings indicated that 
difficult decisions are left to the round, as the medical team knows that the 
consultant will attend at the scheduled time. This reduces the reliance on 
formulaic reasoning and enhances judgement skills, as practitioners can reason 
at the most appropriate level for those present at the time. Formulaic reasoning 
has been recognised in the literature as an increasingly problematic inference 
type, known as transduction and associated with EBM (Falzer, 2018). 
Ward rounds structures also encourage transparent decision-making. Many 
aspects of reasoning are made public, hence allowing practitioners and various 
other stakeholders to oversee the reasoning. Whilst this may increase anxiety 
and encourage defensive medicine, it may also motivate practitioners to achieve 
consistent, high quality outcomes. Also, when multiple practitioners attend, the 
chance of overlooking discordant information can be reduced. This was noted as 
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a problem for individual practice, with reports that sole practitioners make 
mistakes that are never picked up, even when resulting in catastrophe. 
Although ward rounds may lack standardisation, they are also a structured 
activity. This is partly because they involve interconnected practitioner networks 
through continually changing combinations. That the models in this thesis were 
recognisable by practitioners testifies to standardisation. Rounds have unstated 
but understood protocols. Information is recorded with a degree of consistency, 
patient visits are preceded by a briefing and are followed with a summing up, 
practitioners are expected to contribute to the reasoning in particular ways, and 
certain rituals are followed concerning patient engagement, such as in decision-
making processes. The elements of this structure work together to improve 
reasoning through practitioners’ awareness and understanding of the 
expectations of collaborative teamwork, as discussed in this section.  
5.4 Practical Examples of Applications of the Findings 
This section now turns to some potential practical uses of the findings. These 
involve improving understanding through analysing rounds, providing a basis for 
evaluating rounds, suggesting improvements to ward round practice, informing 
DSS improvements and enhancing training and professional development. 
5.4.1 Analysing rounds 
The mechanisms and models may be used to improve understanding of ward 
rounds. Two ways of achieving this are through internally-focused dynamic and 
externally-focused analyses. Both these involve using the table presented in 
section 4.3 illustrating the mechanism structures, reproduced here as table 5.4. 
 Information-
Accumulating 
Sense-Making Decision-Making 
Sharing Shared information 
 
Shared 
understanding 
Shared options 
Agreeing Agreed information 
 
Agreed 
understanding 
Agreed options 
Recording Recorded 
information 
 
Recorded 
understanding 
Recorded 
decisions 
Table 5.4: The structure of the nine group reasoning mechanisms 
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Internally-focused dynamic analyses 
One analytical tactic is to trace a path through the table. Taking any column or 
row is a potential strategy. For example, the third row of the table may be 
chosen, thus focusing an analysis on the recording practices of rounds across 
information-accumulating, sense-making and decision-making. Alternatively, a 
path may be created through the table, as illustrated by the arrows in figure 5.7, 
thus generating a series of questions related to a theme. 
 Information-
Accumulating 
Sense-Making Decision-Making 
Sharing How does the option 
agreement process 
influence what 
information is 
shared by round 
participants? Do 
practitioners share 
information 
according to their 
mentally simulation 
of the possible 
options? 
  
Agreeing  What is the 
connection 
between sharing 
information and 
agreed 
understanding of 
the case? When 
does sharing more 
information 
interfere with 
shared 
understanding? 
To what extent does 
an agreed 
understanding 
affect practitioners’ 
agreement on 
proposed options? 
How do 
practitioners agree 
on plans despite not 
agreeing on 
understanding? 
Figure 5.7: Example of an analysis path that crosses rows and columns 
The path in figure 5.7 considers the relationship between sharing information 
and agreeing on understanding the case, and how these relate to agreeing on 
plans. It is difficult to find research addressing questions of this type. For 
example, literature examines effectiveness without specifying what occurs in 
rounds and how that measures up against what should occur (Launer, 2013; 
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Morgan, 2017; Sweet & Wilson, 2011). Studies focusing on outcomes fail to 
consider ward round mechanisms, even when they involve changes to practices 
(O'Mahony et al., 2007; Southwick et al., 2014). These may be considered as 
‘black box’ studies, where inputs and outputs are examined without exploring 
the internal aspects of the program (Chen, 2012). Other studies focus on 
participants’ perceptions concerning round quality (Gonzalo et al., 2014b; Mahar 
et al., 2009), again avoiding mechanisms. Using mechanisms and models, in 
contrast, supports efforts to understand rounds through their program logic. 
With a dynamic analysis based on mechanisms, as described here, any number 
of cells may be selected, in any combination and in any order. The approach of 
selecting cells and then considering the relationships between the resulting 
mechanisms thus prompts a wide range of possible dynamic paths for 
exploration. These paths may prompt valuable themes and research questions 
concerning ward round reasoning. 
 Information-
Accumulating 
Sense-Making Decision-Making 
Sharing What are the best 
ways to facilitate 
the involvement of 
patients in 
information sharing, 
particularly 
regarding sensitive 
information? 
Under what 
circumstances 
should patients be 
encouraged to share 
their understanding 
of the cause of the 
problem? 
Under what 
circumstances 
should practitioners 
share options with 
patients, such as 
situation where 
sharing may 
distress the 
patient? 
Agreeing What are the best 
ways to determine 
the veracity of 
information 
provided by 
patients? 
What should be 
done when patients 
disagree with the 
practitioners’ 
agreed 
understanding? 
Is it acceptable to 
only involve 
patients in options 
already agreed by 
the practitioners? 
Recording What sensitive 
information should 
not be entered into 
the patient record, 
and how should it 
otherwise be 
recorded? 
Should patients 
have a veto over 
details of the 
recorded 
understanding in 
the file and, if so, 
what details? 
Should information 
about plans that 
may cause 
difficulties for 
patients be 
accessible by 
patients? 
Table 5.5: Questions about patient involvement in ward rounds 
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Externally-focused analyses 
In the example above, the structure of the table was used to motivate a line of 
enquiry by generating questions about cells and about relationships between 
cells. The table may also be used holistically to structure answers to questions or 
to suggest hypotheses concerning themes generated independently of the table. 
Two strategies are here described. 
The first strategy involves using the table to identify questions of interest in 
relation to a pre-selected issue. An example of an issue is exploring the most 
appropriate forms and levels of patient involvement in rounds, such as PCC 
(Epstein & Street, 2011) and SDM (Charles et al., 1997) practices described in 
section 3.1.6. The strategy is illustrated in table 5.5, with each of the cells 
providing questions which may be explored in isolation or in combination. 
 Information-
Accumulating 
Sense-Making Decision-Making 
Sharing A negative 
interpersonal 
culture prevents 
practitioners from 
contributing 
information. 
Junior practitioners 
who feel insecure in 
their knowledge are 
more reluctant to 
contribute ideas. 
Participants choose 
to leave the option 
generation to the 
practitioner who will 
carry the ultimate 
responsibility. 
Agreeing Not recognising 
information as 
relevant or 
important by 
participants stifles 
agreement. 
Practitioners are less 
likely to agree on 
the understanding if 
they differ 
demographically. 
Participants 
uncritically accept 
the lead 
practitioner’s plan 
or disagree but fail 
to verbalise their 
reasons. 
Recording Relevant and 
important 
information is left 
off the file because 
of difficulties with 
judging relevance. 
Reasons for 
diagnoses, or 
excluded diagnoses, 
are not sufficiently 
recorded due to the 
scribe’s 
idiosyncrasies. 
Important details of 
the plan are not 
recorded because of 
the inadequacies of 
plan templates. 
Table 5.6: Potential hypotheses about the non-activation of mechanisms 
The second strategy again uses each of the table’s cells, but this time to 
generate hypotheses, rather than questions, for each mechanism. These, again, 
may be tested in isolation or in combination. An example is provided in table 
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5.6. The focus on mechanism failure is an important dimension of CR, as the 
existence of mechanisms does not necessarily mean that they are activated 
(Danermark et al., 2002). In this example, factors that may interfere with the 
activation of each of the mechanisms are hypothesised. 
This subsection demonstrated the potential of basing analyses on mechanisms 
and their structures. Two categories were outlined, and examples provided for 
each, but further categories and examples are possible.  
5.4.2 Evaluating rounds 
Providing a basis for evaluating ward round practice is a potentially valuable 
application of the models. Ward rounds may be considered as a type of 
program, thus supporting the use of program evaluation techniques. This thesis, 
in itself, may be considered as a form of clarificative evaluation (Owen, 2006), 
which aims to document what outcomes the program attempts to achieve and 
how it is designed to achieve these.  The two resulting models may be used, 
however, in a monitoring or impact evaluation through the technique of theory-
driven evaluation. 
Theory-driven evaluation refers to evaluation methods based on a conceptual 
framework representing the aims and operation of the program, known as a 
program theory (Chen, 2012). Alternative concepts with a similar meaning to 
program theory exist, such as program logic, outcome hierarchy or logical 
framework (Coryn et al., 2011), although the distinction between these concepts 
is minor and not relevant to the points made here. 
Theory-driven evaluation starts by formulating a plausible program theory, 
which is often represented as a graphical diagram specifying the relationships 
between inputs, actions and outcomes at various levels, and which may 
incorporate other elements such as contextual factors (Coryn et al., 2011). Such 
theories may range from simple, linear processes to multidimensional, recursive 
and interactive frameworks. Program theories should be simple enough to be 
practical but complex enough to be plausible (Rogers, 2007). 
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One type of program theory is the United Way of America approach (Gugiu & 
Rodriguez-Campos, 2007), which presents the theory as a chain from inputs to 
activities to outputs to outcomes. Varying levels of outcomes may be included, 
such as short, medium or long term, and broader outcomes may be labelled as 
impacts. Contextual elements may be included if considered as explanatory 
factors (McLaughlin & Jordan, 1999). This approach is also referred to as a 
results-chain (Rogers, 2014). 
Inputs               => Activities           => Outputs          => Outcomes 
Patient 
Practitioners 
Other 
stakeholders 
Medical problem 
set 
Information 
artifacts 
Information held 
privately by 
participants or in 
external sources 
Participants 
contribute their 
understanding to 
the group and the 
reasons for their 
understanding 
Practitioners 
discuss the 
contributed 
understandings 
and reasons to 
seek agreement 
Practitioners 
share a similar 
understanding of 
the case 
Practitioners 
agree about 
understanding 
the case 
Thorough and 
useful notes are 
produced for 
every patient  
Practitioners 
have better 
understanding 
Fewer errors 
Better treatments 
Improved 
hospital 
performance 
Enhanced patient 
outcomes 
Faith in the 
hospital system 
raised 
Table 5.7: Example results-chain based on the sense-making mechanisms 
The Coalescing model may be used to create a results-chain by considering each 
of the 3 mechanism areas in turn. The inputs of each mechanism area consist of 
a patient, practitioners, other stakeholders, information vectors as represented 
by vertical arrows in the coalescing model, information artifacts that are the 
outputs of prior mechanisms and a medical problem set. Activities consist of the 
details of the relevant mechanisms within that mechanism area. Outputs are the 
information artifacts, both mental and physical, as illustrated on the right side of 
the coalescing model. Outcomes may then be identified as appropriate to ward 
round aims. Table 5.7 provides an example of a results-chain for the sense-
making mechanism area. 
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A possible elaboration is to chain mechanisms across different mechanism areas 
to cover several mechanisms, up to and including the entire model. This may be 
achieved by considering the outputs of some mechanisms to be inputs of other 
mechanisms. A simplified representation of such an approach, focused on the 
sense-making and decision-making mechanisms and omitting much detail for 
the sake of brevity, is provided in figure 5.8. 
Inputs  Activities  Outputs  Outcomes 
Practitioners, 
patients, etc. 
 Participants verbalise 
opinions and reasons 
 Shared 
understanding 
 Practitioners aware of 
alternative views 
  Participants discuss 
the validity of 
opinions 
 Agreed 
understanding 
 Practitioners act 
consistently 
  Participants 
contribute options for 
action 
 Shared options 
for plan 
 Errors of omission 
avoided 
  Participants discuss if 
options are 
appropriate 
 Agreed 
options for 
plan 
 More appropriate plans 
made for patients 
Figure 5.8: Example multiple results-chain for sense-making and decision-making 
mechanisms 
Another, more dynamic, type of program theory is Chen’s theory of action and 
theory of change approach (Chen, 2012). In this, a change model specifies the 
intervention or treatment which is intended to satisfy goals and achieve 
outcomes through mechanisms called determinants. This is like a results-chain 
with activities broken into treatments and determinants. The approach also 
involves an action model, which specifies how the intervention is designed to 
activate the change model in practice. The action model consists of an 
implementing organisation, program implementers, collaborators, protocols, 
ecological context and a target group. 
Again, the models may be used to assist with developing an evaluation approach 
of this form. As change models are like results-chains, already discussed above, 
the action model is here commented on. The dynamic model may be used to 
   
230 
 
identify program implementers for various aspects of rounds. Practitioners’ 
inputs vary according to their roles, affecting how implementers may influence 
outputs. For example, consultants are expected to take ultimate responsibility 
for decisions, whereas registrars are responsible for ensuring that day-to-day 
information potentially discordant with current understandings is recognised 
and contributed. Similarly, protocols may be identified according to the 
dynamics of the ward round reasoning, whereby communication is encouraged 
or discouraged according to mechanism. 
Once developed, program theories underpin evaluations in various ways. One 
example is through a methodology known as realist evaluation (Pawson & Tilley, 
1997), discussed in section 2.2. This focuses on setting up configurations of 
contexts, mechanisms and outcomes, and using these to determine in what 
circumstances, how and for whom the program works (Pawson, 2002). The 
mechanisms found in this thesis may serve as the mechanisms of a realist 
evaluation. 
Other options for using the models for theory-driven evaluation include using 
the models to identify where and how the program fails (Coryn et al., 2011), 
which directly concerns the issue of mechanism non-activation explored in the 
findings. Logic analysis is another type of theory-driven evaluation, where the 
program is examined to ascertain whether its program theory is capable of 
achieving its intended outcomes (Brousselle & Champagne, 2011). This can be 
performed directly by examining the program theory or in reverse by identifying 
the most appropriate means of achieving intended outcomes and then testing 
the program theory against those means. Either way, the technique relies on the 
existence of a program theory, which may be based on the models of this thesis. 
5.4.3 Redesigning rounds 
The mechanisms and models may be used to suggest improved ward round 
processes, introduce new ward round practices and propose stand-alone 
modifications to existing practices. 
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One modification may involve the team checking-in with each other about 
coalesced information artifacts. Pucher et al. (2014a) noted the importance of 
synthesising information from a multitude of sources in rounds. From a survey of 
ICU practitioners, Giri et al. (2013) found data gathering to be the second most 
commonly reported objective and Shetty et al. (2017) noted that ward rounds 
may be the only opportunity for practitioners to share information. The 
coalescing model highlights group processes that support such information 
coalescing through outlining nine different types of mechanisms that produce 
group-level information artifacts.  
These artifacts contain varied content and are either mental or physical in form. 
Internally sourced case information is coalesced to form mental group artifacts 
of shared or agreed information and physical artifacts of documented 
information. Practitioners’ understandings, considered as individual-level 
artifacts, are coalesced to form group-level information artifacts related to 
shared, agreed or recorded understandings. These, along with further individual-
level information, combine to form group-information artifacts related to 
decision-making. This suggests ways of enhancing ward round reasoning. 
Throughout the patient visit, practitioners create group-level artifacts by 
contributing information voluntarily, by participating in generative dialogues, or 
by request. Processes associated with the physical artifact of the patient record 
may be proposed. At prescribed times during the patient visit, the scribe may be 
required to read aloud the information recorded thus far, hence exposing the 
artifact to scrutiny and prompting discussion about the appropriateness of the 
recorded information. This may also prompt further sharing and agreeing, thus 
enhancing the mental artifacts of individuals and the group. Scribes may 
verbalise the recorded information at strategic times prompted by cues 
associated with each of the three mechanism areas. For example, during sense-
making discussions, the cue for the scribe to verbalise recorded information may 
be the raising of a decision-making option. 
A similar process may occur around mental artifacts, whereby the team is 
prompted by cues to pause and explicitly clarify the agreed understanding, for 
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example, or to discuss whether understandings have been adequately shared. A 
related approach is proposed by Amin et al. (2012),  who developed a checklist 
including time-out stages at non-predetermined times during the patient visit to 
question the team’s agreement on understanding the patient status and for 
team members to raise issues or concerns. Focusing on artifacts extends the 
checklist idea in various ways, for example by identifying specific cues for when 
to expose the artifact to group scrutiny. 
Another example concerns the dynamic features of rounds, which suggest areas 
of improvement though making mechanism transitions explicit. CR asserts that 
the causes of events require explaining, rather than the events themselves, and 
that mechanisms are an appropriate construct for examining causation (Easton, 
2010; Wynn Jr & Williams, 2012). But mechanism relationships, conceptualised 
as transitions in this thesis, are also important. 
Suggestions in the literature for improving rounds are often restricted to 
particular aspects of rounds. Pucher et al. (2014a), for example, calls for 
standardising patient assessment through ensuring that all sources of clinical 
information are considered. Other approaches, such as checklists which cover 
numerous aspects of ward round practice (Amin et al., 2012; Herring et al., 
2011), are broader but neglect reasoning dynamics. The dynamic model provides 
advice about when, where and how transitions are important, such as pointing 
to the importance of judgements when deciding whether to transition between 
mechanisms. Transitions can be examined to identify opportunities for 
improvement. 
In transitioning from sense-making to decision-making, practitioners noted that 
it is sometimes necessary to cease exploring the case despite not fully 
understanding it, as decisions must be made within a limited time. One possible 
reform is to explicitly announce when that time is reached, ensuring that all 
practitioners are aware that the reasoning is transitioning to decision-making. 
Whilst individual practitioners may privately continue to attempt to understand 
the case, the explicit attention of practitioners may be enhanced through 
coordinating the transition to the relevant mechanisms of decision-making. If 
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practitioners disagree with transitioning, an opportunity would then arise to re-
evaluate whether it should occur. Similar suggestions are possible for other 
transitions, such as from information-accumulating to sense-making, or from 
option generation to option selection. 
A third set of examples concerns the non-linear nature of ward round reasoning, 
which can be explained through considering sub-mechanisms in the dynamic 
model. Different reasoning modes apply to sub-mechanisms on the left and right 
sides of the dynamic model. The left side involves classical, positivist, 
prospective, forward-oriented, expert, action-related, linear, systematic and 
analytic reasoning modes. The right side involves deconstructive, complexity-
related, retrospective, backward-oriented, novice, non-linear, regressive and 
contemplative modes. The continual interaction of these dimensions helps to 
produce effective reasoning, as explained through the model. A number of 
themes in the literature, such as forwards versus backwards reasoning patterns 
associated with experts and novices respectively (Patel et al., 2013) and 
prospective versus retrospective elements in sense-making theory (Weick et al., 
2005), are associated with dialectical reasoning patterns. The opportunities for 
benefits arising from non-linear dynamics multiply as ward rounds combine 
more individuals. 
Opportunities to modify rounds can thus be identified via the dynamic model. 
One example is to introduce methods for recognising information that may 
potentially disrupt the understanding, either in the present or the future, thus 
encouraging transitions back to information generation dialogues and avoiding 
proceeding to decision-making with inadequate information. Practitioners may 
be prompted to discuss what type of information, if it were to arise, would cause 
them to question the case understanding. This may cause practitioners to 
question the adequacy of their current understanding and help with identifying 
additional information for the patient record, which in turn may assist with 
patient monitoring by future practitioners working the case. Again, similar 
suggestions may be made for other transitions, such as prompting discussions in 
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decision-making mechanisms around recognising signals that further 
information may be required to support an option. 
5.4.4 Information technology support for rounds 
IT touches almost all aspects of life, including ward rounds. Gurses and Xiao 
(2006) conducted a literature review of multidisciplinary rounds and IT design, 
identifying three types of tools used in rounds: process-oriented tools such as 
patient lists and daily goals forms, patient-centric tools such as EPR and bedside 
monitoring devices, and decision tools such as clinical pathways and graphical 
test-result displays. Some of these tools were noted in the findings, such as EPR 
at one site, bedside monitoring devices and computerised test results. 
In reviewing surgical rounds, Shetty et al. (2017) examined IT use, particularly 
EPR, communications technologies, pagers and smartphone apps. It was noted 
that care technology can undermine clinical acumen, desensitise practitioners’ 
alerts and reduce patient focus and face-to-face engagement. Technologies vary 
in their effectiveness with some technologies, such as computers-on-wheels, 
found to be impractical at times. 
In another review concerning knowledge management in the health care sector, 
Nicolini et al. (2008) noted that the historical focus of knowledge management 
tools has been on e-libraries, data mining tools, clinical DSS and virtual 
community tools. Motivations for these tools included the proliferation, 
fragmentation and distributed nature of medical knowledge, information and 
data, whereby practitioners are unable to keep up with the rapidly expanding 
knowledge bases of their disciplines (Nicolini et al., 2008). Practitioners’ 
preference for local knowledge was identified as a prominent theme regarding 
knowledge management. 
This preference for local knowledge, along with the concerns noted by Shetty et 
al. (2017), suggests that IT should focus on the internal dimensions of rounds. 
This is supported by the observation that many of the tools noted by Gurses and 
Xiao (2006), such as EPR and monitoring devices, support internal ward round 
reasoning rather than directing attention externally. Further evidence for this 
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assertion is in Baysari et al. (2011), which found that doctors didn’t use a 
prescription DSS much during ward rounds and that junior doctors used the 
system but did not take notice of alerts, suggesting that externally focused DSS 
features are not a priority for skilled practitioners. 
This thesis supports these contentions. Generally, the use of technology was not 
observed to be a central feature of rounds and interviewed practitioners rarely 
referred to IT. One exception was practitioners noting the risks associated with 
electronic systems failing. The EPR, adopted at one of the sites, was the main 
technology used. Practitioners also retrieved test results from computers in the 
wards, but this removed them from the patient. Only a few occasions involved 
interns or students using their smart phones to look up information, but no 
registrar or consultant did this. Registrars also occasionally took phone calls in 
relation to other cases which, whilst presumably necessary, was a distraction in 
relation to the present case. 
These findings suggest that IT support should focus on the internal reasoning 
mechanisms of the round, aligned with the view of Coiera (1996) that 
communication is a more central issue than external information access. The 
models of this thesis may help identify ways to support rounds, such as through 
facilitating transitions between mechanisms. For example, the suggestions 
provided in section 5.4.3 may be facilitated through IT, such as providing an 
alerts functionality on an EPR for noting potentially disrupting information that 
may arise in the future, or checkboxes on the patient record to verify that 
practitioners have agreed on the status of information. 
CBR systems, as noted in section 3.2.1, are complex and difficult to progress 
beyond the prototype stage, thus often become hybrids with other approaches 
(Begum et al., 2011; Sharaf-El-Deen et al., 2014). Given the findings concerning 
practitioners’ confidence across the reasoning mechanisms in rounds, one 
suggestion is to develop a personalised CBR system, where practitioners store 
cases from their personal history and, when dealing with a new case, retrieve 
similar cases from their past practice, then adapt, reuse, revise and retain the 
prior solutions, similarly to traditional CBR systems. This suggestion extends the 
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current practices of practitioners, facilitating their access and re-use of their 
existing knowledge. Highly experienced practitioners have worked thousands of 
cases, which presents a challenge in reliably recalling cases that might illuminate 
the current case. Even if all relevant cases were identified, they cannot be 
expected to recall all relevant details of every case and may not even know of 
case outcomes, which could be recalled from the patient record. 
This suggestion aligns with the group reasoning that already occurs in rounds 
and may result in many benefits. One problem with CBR is the difficulty of 
accurate case retrieval (Aamodt & Plaza, 1994), which would be greatly 
simplified in a personalised CBR system as practitioners could combine system 
searches with personal knowledge of past cases. The approach would satisfy 
just-in-time knowledge management principles (Davenport & Glaser, 2002), 
where knowledge is embedded in the work processes. Once identified, much of 
the retrieved case information would be recalled by the relevant practitioners 
with only some supplementation required. This would improve the efficiency of 
the groups’ sharing and agreeing mechanisms. Given the practitioners’ 
involvement in the retrieved cases, they would be able to make judgements 
about the relevance of comparing the current case with past cases based on a 
wide range of factors, many of which are subtle, and which could never be 
stored in a system, overcoming many of the deficiencies of EBM. In summary, a 
personalised CBR system would build on practitioners’ existing practice, through 
prompting, enhancing and supplementing their memories of past cases. 
IT support for ward rounds should deliver the right information to the right 
people, at the right place, in the right format and through the right channels, 
and at the right time in the workflow (Musen et al., 2014). The reasoning logic of 
the ward round, as described in this thesis, provides a basis for understanding 
how to apply these criteria in ward rounds. A personalised CBR system is an 
example of how reasoning may be enhanced alongside existing practices. 
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5.4.5 Enhancing training and professional development 
Trainee education has been a purpose of ward rounds since their inception more 
than a century ago. The educative purpose of rounds remains an active area of 
research. 
Information gathering, patient communication and focused physical examination 
are three of the five domains identified by Nikendei et al. (2008), aligning with 
the information-accumulating mechanisms of this thesis. Similarly, Stickrath et 
al. (2013) considers history-taking and physical examination important, whilst 
Shoeb et al. (2014) notes interpersonal skills and Reilly et al. (2015) notes 
bedside skills and engaging with patients. Other skills involve team 
communication (Nikendei et al., 2008), including diagnostic reasoning (Reilly et 
al., 2015) and oral presentation skills (Stickrath et al., 2013), aligning with sense-
making mechanisms. Further skills concern chart reviewing and documentation 
(Nikendei et al., 2008), teaching of medical topics (Stickrath et al., 2013) and 
systems-based practice (Shoeb et al., 2014). As these aspects of training relate 
to reasoning mechanisms, the mechanisms can potentially contribute a detailed 
understanding of the skills required by round participants and the training that 
will help develop those skills. 
Checklists have been proposed as a way of standardising training in rounds, but 
these can raise problems through restricting reasoning flexibility and limiting 
practitioners’ judgement (Pucher et al., 2015). A mechanisms-based approach to 
training addresses structure whilst recognising practitioners’ professional 
judgement in collaborative reasoning. Training is sometimes viewed as a product 
that senior practitioners deliver to trainees, rather than as an interactive process 
that develops alongside the reasoning process. Using the mechanisms and 
models allows training to be integrated with the process of group reasoning. 
The mechanisms and models could be utilised to inform training in many ways. 
The 3x3 table representation could form the basis of a rubric for designing and 
evaluating training activities and assessing trainees. Training courses could be 
organised around the rubric with, for example, course modules based on the 
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rows or columns of the table. Table 5.8 provides an example of how the 
structure may be used to construct a rubric. 
 Information-
Accumulating 
Sense-Making Decision-Making 
Sharing Is the trainee able 
to elicit information 
effectively from the 
patient? Can the 
trainee participate 
appropriately in 
information 
generation 
dialogues? Is the 
trainee able to 
convincingly 
present information 
to the group? Does 
the trainee choose 
the appropriate 
times to share 
information? Is the 
trainee aware of 
what information 
should be shared? 
Can the trainee 
recognise 
information that 
has been shared? 
Is the trainee able to 
determine whether 
an idea is worth 
sharing with the 
group? Is the trainee 
willing to shared 
ideas with the 
group? Does the 
trainee use 
appropriate 
language when 
sharing ideas with 
the group? Does the 
trainee support 
other participants 
particularly the 
patient, in sharing 
information? Is the 
trainee able to 
accurately interpret 
ideas that are 
shared by other 
members of the 
group? 
Is the trainee able 
to recognise 
appropriate 
treatment and care 
options? Does the 
trainee recognise 
the appropriate 
time to contribute 
options? Does the 
trainee contribute 
options? Does the 
trainee assist with 
providing an 
environment where 
all members feel 
free to share 
options? Does the 
trainee use 
appropriate 
language when 
sharing options? 
Does the trainee 
recognise options 
when they are 
shared? 
Agreeing Is the trainee able 
to interpret 
information 
appropriately? 
Does the trainee 
understand how to 
evaluate whether 
shared information 
is relevant, 
important, true and 
useful? Is the 
trainee able to 
understand other 
practitioners’ views 
on the 
appropriateness of 
Is the trainee able to 
evaluate the merit 
of an idea that has 
been shared with 
the group? Does the 
trainee pick up cues 
that an idea has 
been agreed by the 
other members of 
the group? Does the 
trainee pick up when 
potentially 
disrupting 
information is 
presented? Is the 
trainee able to 
Does the trainee 
contribute to 
discussed mental 
simulations of the 
likely trajectory of 
the case if options 
were to be 
adopted? Does the 
trainee recognise 
when options have 
been agreed and 
the reasons for 
agreement? Is the 
trainee aware of 
other potential 
options and the 
   
239 
 
 Information-
Accumulating 
Sense-Making Decision-Making 
information? Does 
the trainee clearly 
indicate agreement 
or disagreement 
with shared 
information? Is the 
trainee willing to 
openly give an 
opinion on the 
value of 
information 
provided by others? 
convincingly argue 
the merits and 
demerits of ideas 
that are before the 
group? Does the 
practitioner 
contribute positively 
to an environment 
where participants 
are able to 
deliberate together 
on the merits of an 
idea? 
reasons why those 
options were not 
agreed? Does the 
trainee ask 
appropriate 
questions at the 
right time regarding 
selecting options? 
Does the trainee 
contribute to a 
positive 
environment for the 
patient to 
participate in option 
agreement?   
Recording Is the trainee able 
to appropriately 
judge what 
information should 
be entered in the 
patient record and 
what should be left 
out? Is the trainee 
able to record 
appropriately 
constructed notes 
according to 
acceptable note-
taking standards? 
When unsure, does 
the trainee clarify if 
information should 
or shouldn’t be 
recorded? 
Does the trainee 
understand the 
group’s agreed 
interpretation of the 
case to support 
creating a record, 
including reasons 
why that 
understanding was 
reached and why 
other 
understandings 
were ruled out? 
Does the trainee 
have appropriate 
professional skills in 
recording the 
diagnosis and all of 
the information that 
supports it? Does 
the trainee clarify 
understanding if not 
sure? 
Does the trainee 
record appropriate 
information about 
the decisions 
reached and record 
it in a form that is 
accessible to 
stakeholders 
needing to use the 
information to 
manage the case? 
Does the trainee 
clarify information, 
if unsure? Does the 
practitioner record 
information about 
options ruled out by 
the team and 
reasons behind this 
judgement? 
Table 5.8: A potential rubric for assessing trainees on ward round skills 
The rubric could also be used for other educational purposes. Experienced ward 
round practitioners could update their skills and identify areas for improvement 
through professional development activities based on the rubric. For example, 
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the rubric could be used for assessing ward round skills of experienced 
practitioners, thus informing the content of professional development plans. 
The use of the mechanisms and models for training is not restricted to 
developing rubrics, however. Each of the subsections from 5.4.1 to 5.4.4 
provided a window on training and on professional development. The dynamic 
model, for example, may be used to identify training activities related to 
reasoning patterns, as discussed in relation to analysing rounds in section 5.4.1. 
Similarly, the program logic of the ward round, as discussed in section 5.4.2 
regarding evaluation, could be used to help novices and experienced 
practitioners to be clearer about what outcomes they are aiming for and how 
they are attempting to reach these outcomes. 
5.5 Summary 
The mechanisms and models of ward round reasoning that formed the outputs 
of this research were presented in chapter 4, which focused on their 
development and description. 
This chapter discussed the mechanisms and models, focusing on important 
aspects such as professional roles, disrupted understandings, the role of action 
in sense-making and the importance of judgement. Key features of collaboration 
were discussed in relation to the coalescing model. The non-linear nature of 
reasoning, brought about by sub-mechanisms, was discussed using the dynamic 
model. Key themes common across mechanisms were identified, such as 
hierarchical roles, time constraints and the use of criteria. 
Ward rounds are complex, and several dualisms were identified and discussed. 
Some of these, such as between sense-making and decision-making, relate to 
the operation of mechanisms. Others, such as tacit versus explicit reasoning, 
relate to knowledge generation. Yet others, such as experts versus novices, 
relate to structural issues or roles. 
The discussion then described ten ways in which the findings illustrate the role 
of collaborative group reasoning in ward rounds, thus answering the principal 
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research question. These included addressing bounded rationality, making tacit 
reasoning explicit, and reaping benefits from the division of labour in rounds. 
Finally, five areas for applying the findings were discussed. Several practical 
suggestions were provided concerning analysing and developing an evaluation 
methodology for rounds, redesigning ward round practices, improving IT support 
for rounds and enhancing training and professional development for ward round 
practitioners. These are summarised in Appendix I. The mechanisms and models 
are thus intended to help improve ward rounds for the ultimate benefit of 
patients, rather than as a purely descriptive or explanatory exercise. 
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6. Conclusion 
6.1 Summary of the Thesis 
The main aim of this thesis was to improve understanding about the role of 
collaborative group reasoning in ward rounds. As a broad aim involving a 
complex topic, considerable effort went into determining the best approach for 
achieving meaningful research outcomes. Critical realism (CR) was adopted as an 
overarching approach as it provided an ontology and an epistemology, along 
with informing a clear methodology, by which the complex social practice of 
ward rounds may be productively explored. This prompted the decision to 
specify the role of ward round reasoning in terms of causal mechanisms and to 
apply an iterative and interactive set of methods for the data collection and 
analysis. 
The research proceeded by analysing the relevant literature to discover themes, 
then moved on to collecting local documentation about and taking observations 
of rounds, interviewing ward round participants and conducting focus group 
meetings. Ward rounds were unobtrusively observed by shadowing medical 
teams as they conducted their rounds and recording any relevant information in 
handwritten notes. Interviews occurred with selected practitioners who had 
participated in the observed rounds. The focus groups were conducted with the 
medical teams at both sites during their regular team meetings, where the 
progress of the theories was explained, and discussion invited. The interviews 
and focus group meetings were audio recorded or handwritten notes taken. The 
data analysis was conducted concurrently with the data collection, thus allowing 
the focus of data collection to flexibly reflect the state of the theories as they 
developed. CR methods of data analysis, based on the retroductive inference 
form, were employed. 
The findings were presented as a set of nine collaborative group reasoning 
mechanisms along with sub-mechanisms, a resolution mechanism and two inter-
related models based on the mechanisms and sub-mechanisms. The nine 
mechanisms were structured into three mechanism areas, being information-
   
243 
 
accumulating, sense-making and decision-making, each containing three 
mechanisms of sharing, agreeing and recording information. One of the two 
models focused on the collaborative aspects of group reasoning and outlined 
the way in which information was coalesced by the team whilst reasoning about 
the case. The second model focused on the dynamic features of ward round 
reasoning and utilised the sub-mechanisms to help explain those dynamics. To 
the author’s knowledge, this is the first time that any attempt has been made to 
characterise ward round reasoning, or group medical reasoning generally, in 
such a way. 
The discussion followed three tracks. The first was to note important points in 
relation to the mechanisms and models, such as the use of judgement, the 
frequent reliance on criteria such as relevance, the influence of hierarchical 
professional roles and the importance of time constraints on reasoning. The 
second was to directly address the research question of the role of collaborative 
group reasoning in ward rounds, which was explained through ten points 
associated with the mechanisms and models. These included addressing 
bounded rationality, facilitating reasoning input related to different roles, 
structuring patient involvement in the reasoning, and converting knowledge 
from tacit to explicit forms. The final track was to outline ways in which the 
findings may be used to enhance ward rounds by suggesting avenues of analysis, 
forming a basis for theory-driven evaluations of rounds, redesigning ward round 
practices, rethinking IT design to support rounds and enhancing training and 
professional development practices. 
6.2 Contribution of the Thesis 
Studies of reasoning exist in the medical literature. Ward rounds are a standard 
medical practice and have also been the subject of literature. But the reasoning 
that occurs in ward rounds is a neglected topic, as is the issue of group medical 
reasoning in other contexts or generally. This is surprising given that ward 
rounds are one of the main sites where group medical reasoning occurs.  
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This thesis provides a novel attempt at modelling ward round reasoning which 
supports a theoretical understanding of how collaborative group reasoning 
occurs in rounds. The mechanisms and models provide a framework within 
which any ward round issue, such as patient involvement, medical errors, EBM 
or BPS, may be considered. More specifically, this thesis contributes on two 
levels. 
First, the thesis explains the group reasoning that occurs in rounds and how it 
produces value over and above the individual contributions of practitioners. 
Through the specification of the nine group reasoning mechanisms and the two 
models, the collaborative group reasoning is described in detail. The specific 
ways in which practitioners interact together to produce group reasoning 
artifacts, such as agreed understandings about the case, shared information or 
recorded plans, are detailed through the mechanisms. In addition, the ways in 
which these mechanisms may not successfully activate are identified, thus 
explaining how collaborative group reasoning may break down. Uncertainty 
about the relevance of views and the setting of inappropriate social 
environments for contributing, such as those based on autocratic leadership, are 
examples of factors interfering with sharing and agreeing mechanisms. The 
models take this understanding a step further through explaining the 
relationship between mechanisms. For example, the identification of 
information that disrupts understandings leads practitioners from constructively 
making sense of the case to generating new information through an open 
dialogue free to flexibly follow different paths, hence leading to the construction 
of a revised understanding. 
Second, the findings help to explain how collaborative group reasoning in ward 
rounds may be enhanced. The mechanisms and models provide a framework for 
several practical suggestions, grouped together into five categories: supporting 
analysis, providing a basis for theory-driven evaluation, redesigning ward round 
practices, improving IT support of rounds, and informing training and 
professional development practices. Several specific suggestions were provided. 
For example, regarding recorded information, discussions for specifying what 
   
245 
 
information would disrupt existing practitioner understandings, if it were to 
arise, and alerts entered in the patient record to ensure that all involved 
practitioners are aware of this potentially disrupting information so that this 
information, should it arise, is not overlooked, were suggested. Another 
example involved using the structure of the mechanisms to design rubrics for 
designing training courses or assessment tasks for such courses. Yet another 
involved using the two models to develop a results-chain type of program theory 
to underpin a theory-driven evaluation of ward rounds. For the benefit of 
practitioners, Appendix I provides a summary of how the findings may be used 
to enhance rounds.  
Finally, the theoretical and practical results of this thesis, being novel, may be 
used as a basis for further research and theorising about collaborative group 
reasoning, either in ward rounds, in other medical contexts, in group medical 
reasoning generally, or even more generally with group reasoning in other 
domains. 
In summary, the contributions made by this thesis cover theoretical advances for 
collaborative group reasoning in ward rounds, and potentially more generally if 
adapted to other domains, hence improving the understanding of ward rounds 
and providing a basis for various practical suggestions to enhance ward round 
reasoning. 
6.3 Strengths, Limitations and Future Work 
In a thesis, choices must be made concerning scope, focus and methodology, 
and each of these choices has strengths and limitations. The challenge is to 
make choices that capitalise on strengths whilst minimising weaknesses, or at 
least to identify the weaknesses so that they can be addressed in subsequent 
research or taken into consideration when using the results. 
One choice was the methodological approach of a CR inspired case study. CR 
was noted to be particularly well suited to complex open-systems social research 
and to case studies, as a means of effectively answering explanatory types of 
questions (Easton, 2010). CR attempts to reap the advantages, whilst avoiding 
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the problems, of positivist and interpretivist alternatives (Fleetwood, 2014). CR 
concepts, such as the inference procedure of retroduction, can be relatively 
difficult to understand. As CR is internally consistent, it is impractical to 
selectively apply aspects of the approach. Thus persistence, together with a level 
of suspended doubt, is required. CR must be based on the researcher’s best 
interpretation, which is always open to contest. The usual shortcomings of case 
studies also apply, such as problems with validity and generalization (Yin, 2013b) 
and problems with results being overly complex (Eisenhardt, 1989). These were 
addressed through the standard approaches of triangulation and grounding the 
model in well-established theory, as well as through engaging with and providing 
feedback to participants throughout the research process. 
Relatedly, a choice was made to focus on causal mechanisms. This increased the 
transferability of results as it aimed to describe mechanisms existing in the real 
ontological layer, independent of specific contexts. This strength was countered 
by the problem that mechanisms may not actually be activated, thus the 
transferability of findings is not automatic. Whether or not mechanisms are 
activated depends on their interaction with other mechanisms and the influence 
of contexts. The research deliberately selected sites that were standard and 
traditional, involving general medical patients and general physicians, thus 
aimed to model the standard practice of ward rounds. This provided a basis from 
which variations may be considered. But contexts always change, and potentially 
interfering mechanisms always exist. Thus, it is a matter of judgement, or a 
further open research question, as to which aspects of the findings are 
transferrable to other contexts. 
Several practical choices were made in the design of the research. For example, 
the project focused mainly on practitioner reasoning. This allowed for clearly 
specified findings but at the cost of alternative views. Ward round reasoning 
may be viewed from the perspective of the patient, the hospital administration, 
other stakeholders such as nurses or allied health practitioners, or from various 
alternative theoretical perspectives such as power. Whilst it is always necessary 
to restrict the focus for practical purposes, alternative viewpoints may find 
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alternative results of equal validity. Additionally, the researcher was not a 
medical practitioner so was not acculturated into a medical world view or fully 
conversant with medical language and procedures. This provided a level of 
objectivity but also meant that observations and practitioners’ responses may 
have been missed or misunderstood. 
Future research should explore alternative contextual factors. These may 
include varying macro-contexts, such as hospitals in different geographical 
locations or specialised wards, or alternative micro-contexts, such as varying 
case types, interpersonal combinations or practitioner profiles. More detailed 
explorations of the mechanisms in similar contexts is also warranted. 
Using the mechanisms and models to develop practical applications, that is, 
instantiating the findings, is a further area for future research. Ideas for areas of 
application were provided and these may be tailored to specific situations. In CR, 
findings are always contingent on contexts thus not automatically generalisable, 
thus those who are using the results should determine their applicability case-
by-case. CR is not intended to provide final answers, hence those applying the 
findings should do so under the understanding that modelling and theorizing 
should continue indefinitely. 
6.4 Final Thoughts 
The aim of this thesis presented a significant challenge. It involved forming an 
understanding of a practice that is very complex, not well described, 
multidimensional and yet centrally important, then creating a model of this 
practice. This required turning something that is fundamentally abstruse into a 
simplified form, yet not so simple as to be valueless. Whilst this presented an 
exercise that bred significant doubts as to its achievability, it was approached 
through a research process that was designed to move purposefully in stages 
towards a solution. This process was described in the findings, to plausibly 
explain why the mechanisms and models ended up being described as they 
were. Through trusting the overall approach and the research process, it is 
hoped that the thesis has achieved its goal as far as possible, hence adding to 
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the knowledge on collaborative group reasoning on three levels: general group 
reasoning, group reasoning in the medical domain and ward round reasoning.  
The risk in a research project such as this is that the results will be either 
simplistic or too complex to be of any worth. If they are simplistic then nothing 
of any importance will have been added, if too complex then they may be 
impractical. This thesis has aimed to find a middle path between these traps. 
Ward round reasoning is doubtless an important topic. Rounds are a central 
practice in hospital care, which itself is a central element of the medical system. 
The consequences of effective ward round practice are vitally important, literally 
involving life and death. Group reasoning is integral to ward rounds. This thesis, 
if it has succeeded in its aims, will have contributed positively to an area that is 
of major importance to people who experience hospital inpatient services, 
either directly or indirectly. 
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Appendix B: Explanatory Statement for Patients 
 
   
283 
 
  
   
284 
 
Appendix C: Explanatory Statement for Practitioners 
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Appendix D: Consent Form for Practitioners 
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Appendix E: Case Study Protocol appendix on observations 
Appendix 1: Template for Ward Round Observations 
The following categories are provided for the purpose of prompting in relation to 
making observational notes. 
 Category Notes 
A The Patient Record brief details of the patient’s case, as may be 
appropriate. Nature of the illness, age, gender, 
circumstances surrounding admission, co-
morbidities, social circumstances, level of 
consciousness. 
B Environmental features Note any distinctive features, such as noise 
disturbances, non-standard room setup, lighting, 
presence of onlookers. 
C Participants Note any departures or additions, special features 
of participants (such as clothing), whether any 
unusual features of participation occur (such as 
distractions). 
D Mechanisms used For each patient note in order what is occurring and 
who is promulgating it and on the receiving end. 
Items include information gathering, discussion 
about diagnosis, providing a diagnosis, discussion 
about treatment, questioning of physician, 
providing information to the patient, negotiating, 
educating trainees. 
E Details of mechanisms For selected mechanisms, record any particular 
details of the mechanism that seem significant, such 
as the nature of the discussion (eg, was it respectful 
or heated or if humour was used), the type of 
language used.  
F Physical movements Note any particular aspects of the physical 
movements of participants. Movement in and out of 
the room, movement within the room in relation to 
each other. 
G Non-mechanisms Record any other interactions that may be 
significant in any way but do not appear to be 
directly connected to the mechanisms previously 
identified for ward rounds (for example, personal 
discussions between participants). 
H Information sources Note any information sources used, such as the 
patient file, test results, phone app information, 
phone calls. When and where the information is 
used. 
I Other Record any other information that seems as though 
it may be relevant. 
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Appendix F: Case Study Protocol appendix on interviews 
Appendix 2: Interview questions 
The interview involves open questioning and should follow the natural flow of the 
discussion. It is thus unstructured although it should focus on the mechanisms occurring 
in ward rounds generally and the observed mechanisms in a recent direct observation 
of a ward round that the interviewee participated in. 
The following general questions may be used as a starter or to restart the discussion 
when required. 
• Can you tell me some things that went well in the round? 
• Was there anything that could have been improved upon in the round? 
• How did that round compare to other rounds that you have attended? 
The following questions may be useful in exploring a specific mechanism. 
• I noted that XXX occurred, what was that trying to achieve? 
• Is that the way XXX is usually done in similar rounds? 
• What are the necessary conditions for XXX to occur and to be successful? 
• Do you think XXX is an effective way of achieving YYY outcome? 
• What are the advantages and disadvantages of doing XXX? 
The following questions may be useful when exploring contributions of others 
• In another round I observed XXX being done, is that what you would do? 
• How much do you think the personal style of a practitioner influenced XXX being 
done? 
• Do you think the environment was a factor in causing XXX to be done? 
• What sorts of results would be achieved when XXX is done, compared to the way 
you do it? 
The following questions may be useful when exploring a causal theory 
• What do you think are the factors that influence whether or not XXX is successful? 
• What sorts of outcomes, positive or negative, arise from doing XXX? 
• If you had to describe what was going on, how would you do it? 
• What about factors such as patient cases, personalities, comorbidities, risk, etc? 
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Appendix G: Naturalistic Decision Making model 
This figure, based on Klein’s (1993) NDM model, appeared in the published paper 
Perversi et al (2018) but was not included in the thesis, as it was derived as a by-
product. 
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Appendix H: Concept Map used for Focus Group – Figure 4.2 
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Appendix I: Summary Guide for Ward Round Enhancements 
Description of enhancement Details of possible 
enhancements  
Relationship to 
findings 
Use the mechanisms and 
models as a structure for 
analysing rounds. This will 
lead to a more sophisticated 
understanding of ward 
round reasoning which, in 
turn, will assist with 
identifying enhancements. 
Construct an analysis path 
based on mechanism 
relationships derived from 
the models. 
Conduct a single or multiple 
issue analysis using the 
mechanisms to inform the 
content of the analysis.  
The mechanisms and 
models form a 
structure that 
supports a detailed 
understanding of the 
group reasoning 
occurring in rounds. 
Evaluate ward rounds to 
determine whether they are 
effective, and where and 
how they may be enhanced.  
The models and mechanisms 
form the starting point for 
theory-based evaluation, e.g. 
a results chain analysis. 
The models and 
mechanisms may be 
interpreted as a form 
of program theory. 
Round process and practice 
may be redesigned to 
enhance the effectiveness of 
the group reasoning 
occurring therein, in contrast 
to other criteria, such as 
efficiency, that are less 
focused on reaping the core 
benefits of rounds. 
Transitions between 
mechanisms, a critical aspect 
of the reasoning, may be 
made more explicit and 
transparent through 
practitioners verbally 
confirming when they are 
moving to a different 
reasoning mechanism. 
The relationships 
between group 
reasoning 
mechanisms and the 
conditions under 
which mechanisms 
successfully activate 
help identify practice 
improvement points.  
Information technology 
support for ward rounds 
should be developed 
recognising that informal 
information and 
communication channels are 
valued more highly than 
externally sourced 
information. Information 
technology may be used to 
enhance face-to-face 
communication. 
Practitioners may be assisted 
in retrieving their own 
experiential knowledge 
through tools for storage 
and retrieval, potentially 
through the electronic 
health record system. 
Communication between 
practitioners in the round 
may be enhanced through 
prompts and fields in 
information systems. 
The finding show that 
practitioners are not 
explicitly referencing 
evidence-based 
medicine during the 
round but are relying 
on the internal 
reasoning processes 
between the ward 
round participants, 
along with interaction 
with the patient. 
Training and professional 
development for the 
enhancement of non-
technical ward round skills 
may be based on the models 
and mechanisms, both 
through the assessment of 
skills gaps and needs, and 
the design of training 
activities. 
Checklists and assessment 
tools may be developed, 
based on the models and 
mechanisms, and rubrics 
constructed to help identify 
the non-technical skills 
needed for successful ward 
round practice. These rubrics 
may be used to design 
training courses. 
The group reasoning 
mechanisms and 
models suggest a set 
of non-technical skills 
associated with 
communication, that 
may be utilised to 
inform clinical 
training programs. 
 
